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The Edison THE United States Circuit Court of 

Lamp Case. Appeals on Monday, Nov. i3, handed 
down u decision which reverses in a great measure the 
decision of Judge Lacombe enjoining two electric light 
companies in New York from using Edison lamps. The 
new decision is to the effect that the Edison company is 
bound to furnish lamps on reasonable terms for plants in- 
stalled prior to July 14, 1891, the date of the decisien sus- 
taining the Edison lamp patent. 





Electricity on It is expected that the first trial of 
Canals. electrical propulsion on the Erie 

Canal will take place during the present week. It seems 
that a canal boat bas been fitted with a propeller which 
will be driven by an electric motor supplied by current 
from a trolley line along the banks. As far as the actual 
propelling of the boat is concerned this does not differ 
from steam propulsion, and we cannot see in what way the 
objections against the latter system are obviated by the 
proposed one. We understand that of the numerous 
schemes proposed for canal propulsion, in competi- 
tion for the prize of $100,0v0 offered by the 
State some years ago, it was decided that none 


would be considered which involved a disturbance of — 


the water that would injure the banks, and as a conse- 
quence all plans involving the use of propelling wheels and 
screws were ruled out. Any method of propulsion based 
upon the reaction of water involves a current in a direc- 
tion opposite to that of the vessel, as the resistance of the 
vessel into its speed is balanced by the momentum of the 
column of water astern. One result of the trial may be to 
show that the current thus set up does not have the injuri- 
ous washing effect on the banks ascribed to it, and thus 
leave the question of electrical propulsion one for merely 
commercial calculation, as there are no engineering diffi- 
culties beyond the construction of the trolley line. 





High Frequency IN another column Lieut. Patten shows 
Currents. how high frequency currents may be 
practically generated by a series of similar alternators with 
their armatures on the same shaft, and the field of each 
excited by the current from the armature next before it in 
the series. As pointed out, however, the E. M. F., if the 
alternators are identical, is decreased in the saine ratio as 
the frequencies are increased, which limits this disposition 
for practical purposes. It nevertheless has a value for ex 
perimental purposes where it is desirable to know the exact 
frequency, and it is probable that by a proper proportioning 
of the different armatures and fields the falling off referred 
to may be largely reduced. It should be borne in 
mind that, aside from the usual losses in the different 
fields, armatures and condensers, there is no loss of energy 
due to the successive decreases in output. This decrease 
follows from the character of the field generated by the 
alternating field current, which reduces the output of the 
armature, but yet only expends energy in proportion tothe 
reduced capacity. As remarked by Lieut. Patten, the 
method is suggestive in several ways, and the ingenious 
manner in which he arranged the laboratory apparatus, 
described in former articles in the series of Laboratory 
Notes, to test the truth of the theoretical deduction, shows 
that the most complicated questions can be treated experi- 
mentally with simple and inexpensive apparatus. 


Lighting of THE Digest refers to the use of inverted 

Workshops. arc lamps for lighting workshops, 
which is a subject worthy of more attention than it has 
received in this country. This method has, we understand, 
been considerably employed on the Continent, and it is un- 
doubtedly greatly preferable to the ordinary use of the arc 
lamp, and has advantages even over incandescent lighting, 
besides being much cheaper. There is an entire absence of 
glare, and, as pointed out, the light reflected from the 
white surfaces is so diffused as to cast no shadows. While 
the glare of incandescent lainps is of course less objec- 
tionable than that of arcs, the necessity of having them 
near to persons working overbalances this advantage in 
many cases. As to the relative cost of arc and in- 
candescent lamps, experiments at the Antwerp electrical 
exhibition showed that a 10-ampere 45.5-volt are, 
having a maximum candle power of 2,070, gave forth 
a mean spherical candle power of 750, of which 640 was 
below a horizontal plane passing through the arc. As the 
entire spherical candle power would be utilized by the 
method referred to, this would be equivalent to 46.9 sixteen 
candle power incandescent lamps, which, at 60 watts per 
lamp, would require 2,814 watts as against 455 with an 
equivalent arc lamp. This would be an apparent saving of 
about 500 per cent., which would, however, be somewhat 
reduced by all the space being almost uniformly lighted by 
the arc. The saving would nevertheless be very consider- 
able, and the more evenly distributed and whiter light with 
the absence of the glare of the incandescent filaments 
would be additional advantages. 





Size and Output of IN this issue we print the first section 
Dynamos, of an article on the relation between 

the increase of the dimensions and rise of output of dyna- 
mos, which considers the subject in a thorough manner, 
and the conclusions are shown to be in accordance with 
the best practice. This isa subject that has been much 
discussed and with a great divergence of views, caused by 
the different assumptions upon which they have been 
based. The exponent of the ratio of the linear dimensions 
of the machines to be compared, with respect to output, 
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has had a value as high as 5 assigned to it (S. P. Thomp- 
son) and one as low as 2 (Mascart and Joubert). Between 
these limits. among others, are the values of 3 (Hop- 
kinson), 4 (Frdlich), and, more recently, Kapp has placed 
it at’ 35 and Ayrton at 3.7. Mr. Wiener, in his article, 
shows that the value of the exponent varies with 
the voltage and with the ratio of the two ma- 
chines compared, becoming smaller as the ratio be- 
comes larger. As will be seen, the minimum value of 
the exponent deduced is 2.5, corresponding to a ratio 
of lineal dimensions greater than 8 and a voltage ratio 
of over 10, and the maximum value, 3, corresponds to ratios 
less than 2 and one-sixth respectively. These results are 
considerably less than those of Kapp and Ayrton, which 
are probably also based upon a careful study of the com- 
mercial factors involved, and a comparison of the several 
methods pursued would be not only interesting, but might 
result in arriving at a closer agreement on a constant of 
considerable value in preliminary dynamo design. In any 
case, however, we doubt if the complete design of a dyna- 
mo would be based upon this method of comparison, as it 
assumes perfection in the machine taken asa standard, and 
disregards the different rates of variation with the size and 
object of the machine, of some of the factors. 





The English Edison THE English Edison lamp patent exe 
Lamp Patent. pired on Nov. 10, 14 years from the 
date of application. Although this date is previous to that 
of the American patent, the lower United States courts 
have decided that the date which shall prevail with refer- 
ence to the statute limiting the life of an American patent 
by that of a foreign one previously granted is, in the case 
of an English patent, the date of filing the final specifica- 
tions (Feb. 6, 1880) or when the great seal is attached 
(May 10, 1880). While the decisions thus conflict as to the 
date to apply, the preponderance of opinion being in favor 
of the latter, both dates are subsequent to that of the Ameri- 
can patent, Jan. 27,1880, The life of the American patent 
is therefore not affected by that of the English one ac- 
cording to the lower United States courts, and there 
does not seem to be the slightest probability of the 
United States Supreme Court reversing the point of 
law thus established. There is still another point con- 
nected with the English lamp patent, based upon an in- 
dorsement on the American patent, made by the Com- 
missivner of Patents at the request of the Edison attorneys, 
limiting its life to that of the foreign one having the short- 
est life. Among the patents enumerated in the indorsement 
is the English one, to which the date of Nov. 10, 1879, is 
assigned. In subsequent lamp litigation this point was 
brought forward, but the court decided that the indorse- 
ment was void on account of the Commissioner of Patents 
having no authority to make an indorsement on a patent 
after it was granted, and that besides the courts would de- 
termine for themselves the questions and dates relating 
to the application of the statute of limitations. While 
neither of the above points has been passed upon by the 
U. S. Supreme Court, there does not seem to be any 
reason to think that it would take a view differing from 
that of the lower courts. There is little question, however, 
but that the patent will expire with the Canadian one on 
Nov. 19, 1894, the legal point bearing on this date being not 
less firmly established than those just referred to. 





Municipal Light- THAT the sentiment in favor of muni- 
ing Plants. cipal electric plants is growing is 
shown by the increasing number of such plants reported in 
our news columns, As yet they are confined to the smaller 
towns, but the experiment will soon be tried in two large 
cities in the West. It is too svon as yet to draw any con- 
clusion as to the wisdom of municipal governing bodies 
thus entering the field in question, and it is not probable 
that the final results will justify either a definitely favor- 
able or unfavorable judgement. Everything depends upun 
whether politicians will be able to control matters or 
whether the electric lighting department will be conducted 
on business principles, In the former case failure is inevi- 
table, and it is folly for any town or city to propose to run 
its own electric lighting plant if it cannot be kept 
free from this influence. In our news columns reference 
is made to three town plants, of which two seem to be 
satisfactory, while the third, which we learn is run by an 
alderman’s son, is said to be in a fair way of soon becom- 
ing a scrap heap. In another instance we know of, a town 
plant which when managed by a council committee com- 
posed of typical politicians was a disgrace, but gave satis- 
factory results when placed in the hands of a commission 
which conducted it on business principles. In still another 
instance a small town purchased a plant for both public 
and commercial lighting, but owing to the small number 
of lights used, its charges were relatively high, and 
therefore the venture 1s considereG a failure, although 
it might not have been otherwise were it a private 
enterprise. There are many towns in which it would 
not pay private capital to install a plant, but this consider- 
ation is very apt to be lost sight of in the agitation for one 
at the public expense ; besides, even under the best possible 
circumstances it is not probable that the same economy will 
be exercised in the conduct of a public charge. As a con- 
sequence it follows that any idea that in a small town the 
electric light can, as a matter of course, be had at.a low 
figure by investing the public money is likely to prove de- 
lusive, however honest the administration may be. 
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Candle Power of Search Lights. 


ooo 


In connection with the discussion about the candle 
power of search lights, which has been going on in 
our columns (see The Electrical World, Oct. 21, p. 318; 
Oct. 28, p. 332, and Nov. 4, p. 356), the following edi- 
torial from the London “Electrician” is of interest. It 
refers to a letter of Mr. Steinmetz, which was similar 
to the one which he sent us: 

“Mr. Steinmetz writes to us this week to defend the 
high estimates of the candle power of search lights 
which have from time to time been made. We cannot 
agree with him. There are two ways of measuring 
candle power. The ordinary way is direct and assumes 
that the rays of light are emitted from a point. Hav- 
ing adjusted a photometer at a certain distance from 
this point, the candle power is directly as the square of 
this distance. The other way is not so common, but 
it must sometimes be used. The illumination of a sur- 
face upon which the light falls is measured, and the 
candle power is calculated as that which would give 
the same illumination if emitted from a point at a 
certain distance. We have already pointed out in con- 
nection with a lighthouse at a London exhibition that, 
as measured photometrically, if the beam is strictly 
paraliel the candle power would be indefinitely great, 
and if the beam were slightly converging the candle 
power would be more than infinite; in fact, the word 
candle power ceases then to have any meaning. 

“But Mr. Steinmetz sins in good company. Dr. J. 
Hopkinson, at the South Foreland lighthouses, in 1884 
and 1885, made measurements which purported to give 
the candle power of the lights. With due deference to 
such an authority we venture to suggest that what he 
did do, and what Mr. Steinmetz has done, is to make a 
photometric measurement and to take the square of 
the distance from the light as if it were a radiant point. 
In practice, the beam of a search light is never truly 
parallel. It consists of a number of nearly parallel 
rays mixed with diverging and with converging rays. 
The latter cross the axis, and at a considerable distance 
the rays may be all considered as diverging. In cer- 
tain cases a diverging beam is intentionally used. The 
light then proceeds as if from a point at a considerable 
distance behind the projector. The value of a search 
light may be estimated in terms of the quantity of 
light sent in a given direction in a nearly parallel beam, 
and not by its candle power, which is a very different 
thing. The two concluding sentences of Mr. Stein- 
metz’s letter need the following qualification. The rays 
from the are would proceed practically as from a point, 
diverging from it; the illumination produced by it 
would be inversely as the square of the distance from 
this point. But there is little or no such divergence 
with the search light, and therefore the candle powers 
cannot be compared.” 


—————_-s-r- 2 o- o 
American Institute of Electrical Engineers. 





In a communication received from Mr. W. J. Ham- 
mer, reference as follows is made to the report in our 
columns on the recent monthly meeting of the American 
Institute of Electrical Engineers: “In a note in your 
article on the monthly meeting of the American Insti- 
tute of Electrical Engineers, page 330 of The Electrical 
World, Oct. 28, you said that ‘the omission of the two 
gentlemen who read papers on the subject was doubt- 
less an oversight due to the haste in naming the com- 
mittee as the meeting was breaking up.’ Whoever re- 
ported the proceedings failed to note that the motion 
was that the gentlemen composing this committee 
should be members of the council. This was also stated 
from the chair, and for that reason the two names were 
omitted. I might call your attention to the fact that I 
was appointed on this committee, but my name was 
not mentioned with those of Webb, Phelps, Pupin and 
Kennelly.” 

We were under the impression at the time that the 
committee referred to was to consist of five members, 
but after diligent inquiry we could only learn the names 
of the four gentlemen mentioned in our report, and as 
# consequence the name of Mr. Hammer did not ap- 
pear, which omission we regret. 

‘The correction in regard to the committee appointed 
to consider the question of local meetings does not ex- 
plain why its membership should have been conuned to 
members of the council alone, a point of some import- 
ance in view of the recent assumption of one of the 
members of the committee that the council is a su- 
preme body whose decrees cannot be questioned by the 
Institute. Such an explanation would also be interest- 
ing in connection with the report that the council a 
few hours previously considered unfavorably the re- 
quest of Chicago members to be allowed to hold a 
local meeting. Moreover, one of the gentlemen who 
read a paper on the subject of local meetings (which, 
by the way, proposed a liberal programme) is, we find, 
# member of the council, and yet was not appointed on 
the committee; this, however, we feel, was undoubtedly 
due to an oversight on the part of the chairman, whose 
appointments Oh the committee assures a majority, 
in which we include Mr. Hammer, that will consider 
the important question placed in their charge in no nar- 
row or factional light, 
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HIGH FREQUENCY CURRENTS BY MECHANICAL MEANS, 

How to obtain alternating currents of high frequency 
by mechanical means was briefly considered under the 
subject of the motor-dynamo. The plan for accom- 
plishing this that will now be indicated would have 
been out of place in that connection, not only be- 
cause the machine used is not strictly a motor-dyna- 
mo, but the method itself is novel and deserves 
separate treatment. I am not yet able to state from 
actual experiment how far this method is feasible, but 
I have applied it to a limited extent and the plan works 
in accordance with the indications of analysis. The 
method is suggestive in many ways and presents many 
problems of interest to the engineer. 

The system depends for its operation upon a prin- 
ciple recently demonstrated in these columns by Mr. 
W. D. Weaver, which shows that if two similar alter- 
nating current dynamos have their armatures secured 
to a common spindle, and the current fromi one arma- 
ture, designated as the first, be used as an exciting 
current for the field of the second, the first having its 
field excited by direct current in the usual way, then 
the current delivered by the second machine or arma- 
ture will have a frequency double that of the first. 

Without going into the why and wherefore of this, 
but assuming the principle as stated, it gives a means, 
more or less limited by the conditions of the problem, 
of changing the frequency of a given alternating cur- 
rent. 

Two possible applications at once suggest themselves. 
First, given an alternating current generated, say, by a 
16-pole machine driven at 1,000 revolutions a minute, 
and given a synchronous motor driven by this alter- 
nating current at 1,000 revolutions a minute at the 
point where it is desired to have a current of double 
the frequency of the given current, it is only necessary 
to cause the synchronous motor to drive a similar al- 
ternator, i. e., having the same number of poles and 
field coils as the generating dynamo, and excite the 
fields of this machine by the given alternating current, 
then the current delivered by its armature will have 
a frequency just double that of the alternating current 
supplied from the distant station, a certain and reliable 
means of obtaining a current having double the fre- 
quency of a given current. 

The second application, it will be seen, may be used 
as an extension of the first. Take the original case 
cited for illustration, that of two similar alternators 
Having their armatures carried by the same spindle, 
the current from the first exciting the field of the sec- 
ond. Now let the current from the second armature 
excite the field of a third machine, and that from the 
third armature excite the field of a fourth, and so on. 
Arranged thus, the second armature yields a current 
of double the frequency of the first, the third gives a 
current of double the frequency of the second, and the 
fourth armature doubles the frequency again, and so 
we may go on doubling the frequency with each suc- 
cessive machine, until, as we shall find, certain condi- 
tions introduced by this process of mechanical multi- 
plication will place a limit to its indefinite extension. 
These conditions will be briefly considered later, but 
wuatever they are, and however rapidly energy may be 
dissipated by such a system, the oscillations will still 
remain and may have their effect-upon. the molecular 
constitution of matter long after such manifestations 
of energy as are perceptible to the senses have dis- 
appeared. . 

Such a contrivance as I have described for multi- 
plying frequency I will designate for sake of a name 
“the multi-frequency generator,” the general plan of 
which is shown by diagram in Fig. 13, where D,, D,. 





Ds, represent three successive alternators having a 
common spindle p p. The field of the first machine 
D, is excited in the usual way by a direct “current as 
indicated by the battery at BR, 

The circuit of the armature A, is taken to the field 
of the second machine, and so on through the series to 
the last armature circuit, which is the working circuit 
at the frequency desired. Plainly, in such a system 
the frequencies from one machine to the next go on 
doubling as the series 2, 4, 8, 16, etc. Thus, if the first 
machine had 12 poles and made 40 revolutions a second 
it would give 480 reversals a second while the third 
would give four times this frequency, or 1,920 a second. 

This certainly looks like a very easy system of me- 
chanical multiplication, and before considering the 
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limiting conditions let us see what frequency a num- 
ber of such machines could give. : 

Evidently something is gained by starting with a 
many pole machine, say 24, and many revolutions per 
second, say 50—a practical speed for such machines as 
would be constructed for experiments of this sort. 
That means 1,200 reversals a second at the first ma- 
chine—for the initial frequency—nearly 10,000 a second 
at the fourth, about 20,000 at the fifth, and the eleventh 
armature in the series would give more than a mi.non 
and a quarter reversals a second of absolute uniform 
frequency. 

What the possible limit to this application is de- 
pends upon a variety of conditions which all tend to 
the dissipation of energy and the gradual reduction 
of the current to zero, which we shall see approaches 
the limit as the frequency increases. 

Let these conditions be considered for a moment 
with a view to determine whether or not a current of 
very high frequency can be obtained by this method. 

After the initial field circuit every other circuit has 
an alternating current, thus self-induction will every- 
where play an important part; but fortunately the self- 
induction only increases as the frequency directly, and 
not as the square or higher power. The self-induction 
will cause the current to lag behind its electromotive 
force, and if allowed to increase sufficiently it will 
finally prevent the flow of current in a circuit, and there 
will be no field excitation for the next armature. A con- 
denser in a circuit having self-induction has an opposite 
effect, tending to urge the current forward into phase 
with its E. M. F., and, given the self-induction of a cir- 
cuit, the required capacity of a condenser suited to 
balance or offset the effect of self-induction can be cal- 
culated for a given frequency. The condensers indi- 
eated in Fig. 13 atk k will therefore vary from point 
to point in capacity. 

Far more important, however, than the increasing self- 
induction of these circuits, is another factor that re- 
duces the current as we pass from one armature circuit 
to the next. This factor only becomes evident upon ex- 
amination of the analysis given in the article cited. 

The E. M. F. of the first machine, as in an ordinary 
case, is a function of sin. , the angle of advance of the 
first armature coil from the zero position—and the E. 
M. F. of the second armature (revolving in an alternating 
field) is a function «f sin. 9 cos. 0 = 4 sin. 2 0 from which 
it is evident there must be four maxima and four zero 
periods in each complete revolution as compared with 
two in the other, or the second current has double the 
frequency of the first. If, however, we inquire what 
the maximum value of sin. 9% cos. ©. the E. M. F. of 
the second armature is, we find that it is only one-half, 
as compared with unity, the maximum value of the E. 
M. F. of the first armature. It therefore appears that, 
while the frequency of the current has been doubled, 
the BE. M. F. has, at the same time, been halved, so 
that from the second armature we will get only half the 
E. M. F. we started with. It will be halved again at the 
next armature, and for every increase in the frequency 
we find a corresponding diminution of the resulting FE. 
M. F. and current, which looks very much like the 
transforming E. M. F. into frequency. 

Fig. 14 shows the curves for four successive alternat- 
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ing currents, and from this it is apparent that if we 
wish, by many repeated transformations, to attain a very 
high frequency, we shall be compelled to start with a 
very high electromotive force. Thus neglecting other 
losses for the present, and supposing ten successive ar- 
matures were used, with 10,000 volts at the first ma- 
chine, and a frequency of 1,200 per second, we should 
have at the tenth armature circuit only 18 volts and 
614,400 reversals a second. In fact the other losses not 
here considered would probably reduce the voltage to 
this amount at the fifth armature. The assumption of so 
high a starting voltage, however, is not so inconsistent as 
might at first appear, when we consider that the high 
tension circuit need have no break whatever, the 
armature circuit, high tension alternating, being closed 
on itself through the primary of a transformer carried 
on the same spindle, its secondary being taken to the 
next field or exciting circuit, and so on. 

The effects of self-induction being greatly increased by 
the presence of iron in every circuit of such an apparatus, 
it will be desirable to use as little iron as possible. A 
plan of construction which I have tried has both field 
and armature combined in one structure, and that in the 
form of a finely laminated ring. Each successive dyna- 
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namo, i. e., field and armature, consisting of a finely 
divided ring, provided with a double winding—one of 
coarse wire to take the low tension exciting (field) cur- 
rent through as many brushes bearing on a large col- 
lector outside the ring as it is desired to give poles to 
the ring. The other circuit (intermediate coils) corre- 
sponding to the armature is fine wound and connected 
in series. If we suppose 480 coils in all, 240 would con- 
stitute the field winding to which exciting current would 
be introduced through 24 equidistant brushes having 10 
coils between each successive pair, and on this plan 
the excitation could be effected, as desired, by 24, 12 or 
6 parallel circuits. 

If the other circuit (armature) be connected in series 
for voltage it will be necessary to reduce it before using 
it as an exciting or field current for the next ring, as it 
would not be practical to’ use such a current with many 
brushes and a collector. As it will not be desirable to 
have the high tension circuit open, except for use ex- 
ternal to the machine, the reducing transformer must 
also be carried on the spindle between the rings. The 
secondary or low tension circuit of this transformer is 
then taken to the 24 brushes of the exciting circuit of the 
next ring, and so on, through the series. 

It might well be asked, Why generate a high tension 
current and then reduce to low tension for use in the 
next machine? The answer is that the machine de- 
scribed is intended as one from which any frequency 
within its limits may be had by selecting one armature 
circuit or another as the working circuit or circuit for 
experiment, and as these currents are generally re- 
quired at a high voltage it is suggested that they be 
originally generated at high tension in each machine 
ring. 

An interesting question is, To what extent, if any, is 
such an apparatus reversible, and what will the results 
be? I am not yet prepared to answer this question 
from the standpoint of practical experiment. That 
the frequency doubles and the voltage falls correspond- 
ingly vy going one way seems proved by the tests I 
have made. If the machine, Fig. 13, is driven synchro- 
nously and alternating current of a given frequency 
is introduced to the armature circuit, 4,, will there be 
a current ot half this frequency in the circuit of 4,, and 
one of quarter the frequency in the field circuit of 4,7? 
If so, the device presents a means of obtaining a low 
frequency current from the ordinary lighting circuits. 

A description of the apparatus first used to make the 
increased - frequency experiments at my laboratory 
serves to show how easily some apparently complex 
experiments can be carried out. 

A motor-dynamo (Brush machine altereu) like that 
shown in Fig. 10 was taken for the initial alternate 
current generator being driven as a motor by direct 
current, thereby generating a single alternating current 
in its second armature winding. 

Geared to this machine so as to go at the same speed 
was a spindle carrying a double wound Gramme ring. 
One circuit of the Gramme was connected to a col- 
lector in the ordinary way as shown in Fig. 2 (fourth 
paper) and the other winding had two diametrically 
opposite points connected to two rings as there indi- 
cated. 

This arrangement dispenses with the field poles of 
Vig. 2, and makes a dynamo out of a single ring as 
before suggested, the poles being established in the 
ring itself on a line joining the two brushes that bear 
on the collector through which current is introduced 
to one winding that acts as a field winding and answers 
all the purposes of two separate field poles. 

Only two brushes are used, making but one polar line, 
‘as the Brush machine, the first alternator, is a two-pole 
machine, But an alternating current taken from the 
armature of the motor-dynamo is taken to the brushes 
of the driven Gramme ring, so that its field, instead of 
being a constant one, as would be the case if produced 
by a direct current so introduced, is an alternating or 
reversed one, the rate of reversal being determined 
by the armature current of the first alternator. The 
secondary or armature winding of this ring is then 
revolving through an alternating field created by the 
current of the first machine while both are moving at 
the same speed, and the alternating current from this 
ring should then have double the frequency of that de- 
livered to it by the motor-dynamo. 

In other words the Gramme ring so driven becomes 
in fact a rotary transformer that doubles ‘the frequency 
of a given current. To determine this fact by experi- 
mental proof, shunts were connected around the arma- 
ture circuits of the two machines and a polar relay 
connected in each shunt was arranged to actuate each 
an independent telegraph sounder, which were placed 
side by side on the same table, and incandescent lamps 
were also connected in series in the sounder circuits. 

This arrangement provided three separate means of 
observing the different rates of alternation. 

The tongues of the polar relays would vibraie back 
and forth between their contact stops under the action 
of the reversing currents passing through the relay 
coils, and the relays connected so as to actuate the 
sounders only by the contact on one side these latter 
would heat the complete periods of the two currents, for 
each goes at half the rate of its relay, and the lamps 
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being in the sounder circuits will flash at the same rate 
that the sounders click. 

At slow speeds the tongues of the polar relays could 
be plainly seen going one at twice the pace of the other, 
and the lamps would flash at different rates, every 
second flash of one coinciding with the successive 
flashes of the other, thus indicating plainly the double 
frequency of one circuit as compared with that of the 
other. Then by turning out one lamp the other sounder 
could be timed alone. By varying a resistance in the 
motor circuit, the machines could be slowed down so 
that the sounder of one machine would beat as low as 
half seconds while the other beat quarters, and the 
machines could be turned by hand at even a lower 
rate. 

Another experiment proving the same thing but in- 
stituted for an entirely different purpose, and to which 
reference will be made later, deserves illustration as 
an instance of how results that are entirely unexpected 
may develop from a system of experimental circuits. 

In Fig. 15, D, and D, are independent alternating 





current dynamos having no immediate electrical con- 
nection. M is a third machine having its ring field cir- 
cuit connected to the circuit of the first dynamo D,, 
and its armature or revolving part is in circuit with the 
armature of the second dynamo, D,. Polar relays Rk, 
and FR, were placed in shunts to the two dynamo cir- 
cuits as indicated. 

The dynamo D, was then driven while D, was at 
rest. Both relays then vibrated in unison, though the 
dynamo PD, was not given any current, but the alter- 
nating field of the machine M in circuit with the 
driven machine was acting as a primary to its arma- 
ture circuit as a secondary, and thus sending a current 
of the same frequency through the circuit of the idle 
machine, /,, and the polar relay in its circuit, causing 
it also to heat the alternations of the first machine. 
Leaving the second machine PD, still at rest, the arma- 
ture of the machine M was then driven in synchronism 
with the dynamo D, supplying its field. Evidently 
then the relay R, would beat at double the pace of the 
relay R,, for we have again the conditions of the last 
experiment. 

ee > 0 Qe 
Theory of the Transformer.—VII.*+ 


BY FREDERICK BEDELL AND ALBERT C. CRFHORE, 





MAGNETIC LEAKAGE, 

The action of a transformer, so constructed that the mag- 
netic leakage may be neglected as being very small, has 
been developed in the previous sections of this article; and 
diagrams have been given showing the manner in which 
the electromotive forces and currents in the transformer 
change when the secondary resistance is made the inde- 
pendent variable. For such a transformer it appeared that 
the product of the coefficients of primary and secondary 
self-induction should equal approximately the square of the 
coefficient of mutual induction; that is, L, L, = M*; and 
an example was given of an actual transformer in which 
the measured ccefficients were so nearly in accordance 
with this relation that the approximation in considering 
that there was no magnetic leakage was very close indeed. 

It is our present object to study the action of a trans- 
former in which there is magnetic leak, which may have 
been introduced intentionally into the design for a specific 
purpose or which may have been found to exist for any 
unassigned reason, and to inquire into the effects produced 
by the addition of magnetic leak alone. 

It will perhaps give as clear an idea of the effect of 
magnetic leak as can be exhibited in any other way to find 
what change is introduced into the geometrical diagram 
by this consideration. This brings before us the problem 
of finding how a diagram may be constructed in such a 
case. The answer is that there are in general two meth: ds 
available for constiucting the diagrams. We refer to the 
synthetical and analytical processes. We may either build 


up the diagrams synthetically from considerations similar 


to those given in previous articles of the series, or we may 
analytically obtain the solution of the problem directly 
from the differential equations, and then make diagrams 
to correspond to these solutions. 

Here it may not be out of place wo say that such an 
analytical solution from the differential equations, for a 
case even more general than that under our immediate 
consideration in that the solution is not limited toa har- 
monic impressed electromotive force, was presented by the 
writers in a papert before the World Congress of Elec- 
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t “General Discussion of the Carrent Flowin Two Mutually Re- 
lated Circuits Containing Capacity.’’ See “ Physica! Review,’’ 
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tricians at Chicago, 1893. If reference is made to the paper 
referred to it will appear that the order of the differential 
equations involved, and probably therefore the complexity 
of the results obtained, increases by the removal of any one 
of several conditions. For the simplest case (the one that has 
already been c msidered in these articles), the differential 
equations take their simplest forms, being of the first order; 
by removing the condition of no magnetic leak, the order 
is increased to the second; and if a condenser is introduced 
into the secondary in series, the order is again increased by 
unity; while the still further generalization made by the 
introduction of a condenser into the primary will raise the 
differential equation to the fourth order. 

It may prove of advantage to give here the differential 
equations which relate to this case, together with the results 
of their solutions, referring the reader to the original 
paper for the complete discussion. It will enable us tosee 
clearly how the consideration of no magnetic leak simplifies 
the problem, The differential equation, whose solution 
gives the primary current in terms cf the electromotive 
force and the covstants of the circuit, is : 


adi, ; di, 
(L, Le = M?) at + (R, L, + R, L,) dt. + 


R, R,i,= Rafi + Lof W. (60) 
The corresponding equation for the secondary current is; 
d® i, di, 


(Ly Ly — 4) P+ (R, Ly + Ry Ly aye 4 


R, R, i, = —Mf (0. (61) 


In these equations 7, denotes primary current ; i,, second- 
ary current, and the electromotive force e is expressed as 
any function of the time; that is, 
e= fF @. (62) 
The expression f’ (t) denotes the first derivative of f (t); that 
is, 
: df it) de 
, ae ae a 

Now, if there is no magnetic leak, we have seen that 
L, L, = M*, so that L, L, — M* = 0; the terms of the 
highest order [the second order in the equations (60) and 
(61) vanish, leaving the resulting equation of the first order 
much simplified. 

The solutions of these equations have been obtained in 
geneial without making any assumption as to absence of 
magnetic leak or the character of the electromotive force. 

For the construction of polar diagrams we are merely 
concerned with a harmonic electromotive force, and in 
this case 

e=ftt)= E, sin wf, (63) 
where « denotes 2 2 times the frequency. The solution 
of the differential equation (60), with this supposition alone 
introduced, gives the primary current, 


i, = 1, sin(@ t + ®) (64) 
where 
E,@ yp? + LT? w® 
I, = mae _VR,* + L* a! (65) 
Y a? + f? 
fp L, @ 
and #@ = arc tan ” + are tan —2—} (66) 
a R, 
the values of aand / being: 
a= wt(L, Ly — M*)— w* R, R,, (67) 
p w* (R, L, bt R, 1 (68) 
The solution of (61) for the secondary current gives 
p 
i, = I, sin) wt — 90° + arc tan — ( ° (69) 
2 2 / a) 
where a 
° I.= catenin (70) 


° y a + /3* 


Upon comparing the expressions for J, (65) and 7, (70) 
we obtain 
M wl, 


Se (71) 
VyR,* + L,? w 


I, = 


This is the already familiar relation between the pri- 
mary and secondary currents of a transformer, and it is 
evidently in accord with the generalized Ohm's law for 
harmonic currents. When we recollect that M w /, is the 
impressed electromotive force upon the secondary, and that 


yR,* + L,* @ is the impedance, equation (71) merely 


asserts that oo 
Impressed electromotive force _. 
Current = samme + (42) 
Impedance 


These solutions give usa means of obtaining the geo- 
metrical diagrams (which will be done later) independ- 
ently of any considerations of a synthetic nature, they 
being directly derived from the differential forms, 1t will 
prove interesting, however, to obtain the diagrams by each 
method above referred to and then examine whether they 


give accordant results. 


DIAGRAMS COMPARED WITH ANALYTICAL RESULTS—CASE 


OF NO MAGNETIC LEAKAGE, 


Let us compare the results already obtained by the syn- 
thetic method for the case of no magnetic leakage with 
the analytical result given in the equations above. 
When we equate L, L, —- M* to zero, then the values of a 


and /, (67) and (68), become 


a=-@R R, ; (73) 
B=a (R L, + R, L,). (74) 
6b L, eo L, Ww is 
Hence - -- R, hk,’ (75) 
/ L , \2 
and, /a: + 4? =@' R, R, 1 + (412+ Ly “) (76) 
R, R, 


2c 4 
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Substituting these values in (65), we obtain 
; EB, VR}+ Lf w? _ . (77) 


l= 
R,R . 
i 2 


and upon substitution in (66), we obtain 








fs L,@ , Ly, =) L, @ 78 
@ = arc tan — (- R, R, + arc tan R, (78) 
This value of @ may easily be reduced to 
eit L, @ 
Ry 
Soe 1. Lo | 1} oF en 
' WR, Ry R,* 


Now the values of J, in (77) and of @ in (79) exactly 
agree with the values of these quantities found from the 
geometry of the diagram constructed by the synthetic pro- 
cess, which have been previously given in these articles.* 
The difference in the sign of @ given in the two places is 
due to the way in which it is derived, and may be either 
positive or negative, according as you are expressing 
the lag advance of the electromotive force ahead of the 
current, or the lag of the current behind the electromotive 
force, so that a difference of sign alone does not concern 
us here in showing agreement between the results, 


MAGNETIC LEAKAGE CIRCUIT, 


It seems essential in the first place, in discussing mag- 
netic leakage, to consider again the magnetic circuit which 
was briefly treated in the first two articles of the present 
series. + 

In saying that there exists magnetic leakage in a trans- 
former we mean that all the induction generated by either 
primary or secondary circuit does not thread the other, so 
that an appreciable quantity of the flux due to either coil 
avoids passing through the other, going around it by 
another path. We are thus led to the idea of a divided 
magretic circuit,and we might expect that the magnetic 
flux in such circuits would be analogous to the current flow 
in electric circuits, since the law of the magnetic circuit 
conforms so closely with Ohm’s law for electric circuits. 





lec, World 
Fia. 24.—A DiviDED MAGNETIC CIRCUIT. 


Take a particular case, represented in Fig. 24, of a di- 
vided magnetic circuit composed of three separate 
branches, ACB, ADBand AMNB. The section is 
taken parallel to the lines of induction. Let us suppose 
that the points A and B have different magnetic potentials, 
and that A has the higher potential. There will then bea 
continuous fall of magnetic potential from A to B, and 
there will be magnetic flux or induction from A to B, the 
greater part of which takes that path that has the least re- 
luctance. Now if there were no magnetic material in the 
region between the points A and B, which for the moment 
we are supposing to be points of maximum and minimum 
potential respectively, the flux would spread out from A 
and converge to B in such a manner that the density of the 
flow at any point in the surrounding medium would 
change very gradually from point to point, it being the 
most dense on the straight line A B. But by introducing 
a path of iron between the points we should find that most 
all the flux passed through the iron in preference to the 
air, since it has a much less reluctance; by introducing 
more than one iron path the flux would divide among 
them inversely as their reluctances. 

Let Si,, dt, and Oi, denote the reluctances of the three 
branches A C B, A D Band AM NB, respectively. The 
values of 93,,9%, and 9%, depend upon the shape of 
the iron circuit as well as the kind of iron used, 
and in some cases it might be difficult to approximate to 
their values. But when the cross-section of the circuit is 
approximately aniform throughout, as in the case before 
us, these values may be expressed in terms of the dimen- 
sions of the circuits. In case of the circuit A C B we 
might select a line A C B (shown by the dotted line) as 
the main path of induction, and denote by 1 the average 


length of the lines of induction through AC B. If A, de- 
notes the average cross-section, we have 
l 
R, = —1- 80 
aot, (80) 


where “, is the permeability of the iron used. Similarly 
for the branch A D B we should have 
l 
7 —. 
Re or: (81) 
The reluctance of the branch A M N B, which is sup- 

posed to contain an air gap M N with permeability equal 
to unity, would be found by adding together two portions, 
namely, the part through the iron and that through the 
air. Thus: 


"See THe ELECTRICAL WORLD, May 6, 1893, page 340; ** Theory 
of the Transformer. —III.” 
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“ji, 4, * Ay 
where |; is the mean length of the iron and /, of the air 
circuit. 

Tn any case, whether we can easily compute them or 
not, there will in general in any transformer exist these 
three magnetic circuits which we may say have the re- 
luctances %,, R, and R,. If the transformer has little 
or no leak, we would say that %,. the reluctance of the 
branch not containing the primary or secondary coil, is 
very great compared with 9, or MN». 

The law of the magnetic circuit developed in the begin- 
ning of this series of articles is 


, Magnetomotive force 
magnetic flux = —-——_—_____—_ 


Ns (82) 





Reluctance 
In symbols this is expressed 
M. M. F. 
N =- —, 83 
I R (83) 


where N is the flux through that path whose reluctance is 
oo, and M. M. F. the magnetomotive force between A and 


B measured by the line integral f Hdlof the magnetiz- 


ing force taken from A to B. This integral expresses the 
work done in moving a unit positive magnetic pole from 
B and A and is thus the difference of magnetic potential 
between the points. 

The flux by the three paths from A to B would be respec- 
tively 


y, = MMF, 


M. M. F. . ce 
— a he 
where M. M. F. is the common difference of maznetic 
potential between the points A and B. The total flux is 


thus : 


N= M. M.F. 





(84) 


1 1 1 _ 
N=M.M.F. (53. + = +5, ). (85) 
If 9 denotes the reluctance of a single circuit, which 
would just replace the three above, and allow the same mag- 
netomotive force to cause the same flux, we should have 


4 M. M. F. 
N= a : (86) 
1 1 1 1 = 
hence, =a = + + (87) 


HR Mi Re Me? 

the analogy of the equivalent resistance of a number of 
electric circuitsin parallel. It was to be expected that this 
result must follow from the law of the magnetic circuit. 

To apply this principle to the transformer, let us suppose 
that we have a coil of wire composed of S, turns upon the 
branch C, Fig. 24, and another of S, turns upon the branch 
D, these being the primary and secondary coils respectively. 
When a current is flowing in the coil S,, a magnetomotive 
force isset up that causes the induction, all of which 
passes through C and divides at A, part going via D and 
part via MN to B, and finally back through C, thus com- 
pleting the circuit. The reluctance of this path is the sum 
of two parts, viz., that due to ACB and that due to the 


combination of A DB and AMNB, in parallel. Let 9’ 
denote this total reluctance; then 

< c 1 > Hy 3 

RM = KR, + enone ae MN, ‘3 +u,= 


ae tar 
HR, MR, 
Hh, oH 2 + Hi 1 ot s+ No Hy. 
Ry +r MR, 
Let P denote the numerator of this expression; then 
op! P 
pn ae (88 
~” <, +8, 
If 9” denotes the reluctance of the circuits A DB, plus 
the combination A C B and A M NB in parallel, we have in 
a similar manner 
ea NR, Rs = rs 
| et eH, Fe, | 6) 
In considering magnetic flux we need to distinguish the 
flux through any particular branch caused by a current in 
either primary or secondary coil. Let the subscripts de- 
note the branch through which the flux passes, and the 
accent denote the current to which it is due; thus, 1,’ 
means the flux through the branch A M N B which is due 
to the secondary current alone. 
When acurrent J passes through the primary coil the 
flux in the primary coil circuit due to it is found by the 
law of the magnetic circuit. 


] i" ee ( 
1 R’ : (90) 


This flux divides A into two parts, A D B and A M NB, 
which are inversely as the reluctances of the paths ; that 
is, we have 


eS MN, 
| fie MR,’ (91) 


Hence it follows that 
N,' + N;' MR, MR 











N.? ~ R ° (92) 
Ns Mi 
et mR, 
anc = > = 3 (98 
N,' + N, WR, + MR, ) 
But N, +N, = N, j (94) 
H N. R, ed 1N 
ence, N, = = esr NN)’; and XN, 
2 ON, * MN, 1 8 
m, N (95) 
a £ ° 9) 
a+ Hn, 


VoL. Xofl. No. 21. 


Substituting the value of 9’ given in (88) in the denom- 


inator of (90), we have: 

, 428, TR +H) 
FE 
This flux, we have seen, divides at A and B into two por- 

tions, which may be found by referring to equations (95) 

and (96). The flux through the secondary due to the pri- 

mary is: 


N, (96) 


_ 475,71, HK, 
adiccen -mmeuake 


The flux through the leakage branch due to the primary 
alone is: 


Nz ; (97) 


4m: Mh 
Me en we, (98) 
P 

In a similar manner, if we supposea current J, to flow 
in the secondary coil, we should find the flux through the 

secondary to be 
pr _ £@ 8S, Ty (MR, + Ms). 
Weg 90t- cqrpstenniinmnniveniaton 

P 
The flux through the primary due to the secondary is 
_4278,1,R5 
i P 

The flux through the leakage branch due to the second- 


(99) 


N," (100) 








ary is 
N," = 42S, 1, Hi. 
¥ 

By means of these expressions, equations (96) to (100) in- 
clusive, we are enabled to express the coefficients of in- 
duction of the transformer. 

The coefficient of self-induction of the primary means 
the number of lines threading that circuit due to a unit 
current flowing in the primary. The induction passing 
through the primary magnetic circuit when a wnit current 


ae 
flows is then N, . But this induction threads the primary 
1 


coil S, times, once for each turn of wire, and this amounts 


(101) 





v ar! 

Ms lines threaded but a single turn of 
1 

wire, and this is therefore the coefficient of self-induction 


if we are using the C. G. S. unit of current. We use in 
practice the ampére, which is one-tenth the magnitude of 
the C. G. S. unit of current, and hence the coefficient, 
when the current is expressed in amperes, is 
S,N,'  425S,2 (HM, + MR,). 

a —- 


to the same as if 

















2 
F 10 T, (102) 


The secondary cofficient of self-induction is found in a 
similar manner to be 
a ss Se me 47S,*(H, + Hs) (108 

' 10 I, 10 P 

The coefficient of mutual induction, interpreted to mean 
the induction through the secondary when a unit current 
flows in the primary, is 
S, N,’ a 478, 8, H 3 
10 7, a 

The mutual induction, interpreted to mean the induction 
through the primary when unit current flows in the second- 


ary, is 





M = (104) 


we £8 eM 
10 I 10 P 

Hence, whether there is magnetic leakage or not, the co- 
efficient M is the same whether we consider that it repre- 
sents the induction through the secondary due to unit cur- 
rent in the primary, or whether it represents the induc- 
tion in the primary due to unit current in the secondary, 
and we have 


(105) 


M = M’ = M. (106) 
We see by the expression for M that it must decrease as 
the reluctance of the branch A M N B decreases; that is, if 
there is a perfectly easy path for the induction across from 
A to B through M N none will go through the path A D B. 





The Electric Strength of Solid, Liquid and Gaseous 
Dielectrics. 





Prof. Alexander Macfarlane and Mr. G. W. Pierce 
give in the “Physical Review” the results of some ex- 
periments made by them on paraffined and beeswaxed 
paper and on kerosene oil, to ascertain if the electro- 
static gradient necessary to force a spark through 
these materials diminishes as the thickness increases. 
From the results of their experiments and others they 
conclude that thin strata of a liquid or solid dielectric 
are equally strong whatever the thickness, while thin 
strata of a gaseous dielectric grow weaker as the 
thickness is increased. The cause does not appear to 
be any surface phenomenon, but rather to be due to the 
greater rarity of the gas, which allows discharge by 
convection to be more readily set up. For the greater 
thicknesses convection is sometimes started in a liquid 
dielectric, and it is observed that the discharge itself 
takes place at a lower difference of potential. Viewed 
in the light of the mathematical theory electricity in 
equilibrium, it is the gaseous dielectric which is anom- 


alous. 
ea a 


Applied Science. 





The eminent scientist Pasteur says: “There is no 
applied science; there are sciences and the application 
of the sciences,” 





Regier. 
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How Galvanometer Coils Should Be Wound. 





BY EDWIN F. NORTHRUP. 


The following is an attempt to point out the best practi- 
cal arrangement of the wire, and the methods of winding 
the coils for Thompson’s reflecting and ballistic galvanom- 
eters. 

We will first discuss the ideal results to be attained and 
then show how to proceed in order to reach the closest 
approximation in practice. 

The proper resistance for the coils of a galvanometer 
patterned like a Thompson reflecting instrument, and 
which is to be used for detecting or measuring steady cur- 
rents, may be determined as follows: First assume that the 
galvanometer has a cylindrical channel, and that it is de- 
sired to determine the proper gauge of the wire with which 
this channel is to be filled. Let y be the radius of the wire 
to be used, c the thickness of its insulation, and S the cross 
section of the channel made by a plane through its axis. 
The portion of the cross section filled by each turn, if the 
wire is wound in square order, will be (2 y + 2c¢)*, provided 
the spaces between the wires are included. 

The number of turns in the channel will then equal 

S 
(y+ 2o0)* 
of the channel, the whole length of wire is approximately 


2arTs 
Ae a If p denotes the specific resistance of the 
(2Zy+ec 


If r be the mean radius of the cross section 


: . ; ‘ p 
wire, the resistance of a unit length is - eon and the whole 
wy’ 





we pars : 
resistance, R, of the coil is . For a given cur- 


Ay + ¢)*y? 
rent, C, the magnetic force at the center of the coil is pro- 
portional to the number of turns, and the magnetic force 
parallel to the axis may therefore be written ates ~ 

4(y +c)? 
where A is a constant. 

If E be the electromotive force of the generator, and R 
its resistance plus that of the wires connecting it to the 
galvanometer, we have 

E 
sce 


€ =_> — — 
+ R' 











2(y +c)? y? 
and for the axial component of magnetic force 
ASE 


7 


—~2prs 5 
+4 RR (y+) 


We can change the constant A to A, so as to make 
A,SE 


p rs . (y i ¢)? 


2y? 


ts maximum value when the denominator is a minimum. 
Differentiating the denominator and equating it to zero we 


: rs 
obtain yt + ey? = 2”, 
pee se 
. . ° > pr S 
But for the resistance of the coil we have R = - ——-—_ 
2(y + ¢)*y?, 
and this used with the last equation gives R =_4_ which 
R yt+e 


means that the resistance of the coil should have to the 
external resistance the ratio of the radius of the bare wire 
to the radius of the wire when covered. With the graded 


: 2 1 ca : 
coils, to be described, Y would be difficult to determine, 


y+e 
and so, for all practical purposes, it is near enough to the 
truth to call C equal to zero and hence to say that the 
galvanometer resistance should equal the external resist- 
ance.* 

The best ballistic galvanometers are now made with coils 
wound in a channel similar to that used for the coils of a 
Thompson’s reflecting galvanometer, and we will now con- 
sider the best resistance for such an instrument when used 
to measure transient currents. 

There are two distinct cases to consider, first, when the 
transient current is produced by causing lines of force to 
suddenly cut a coil of wire, as when the current is pio- 
duced by an earch inductor, or as is done in permeability 
tests upon iron. Second, when the transient current is 
produced by discharging a condenser. 

When a current is induced in e secondary coil by sud- 
denly removing or putting into it M J lines of force, M 
being the co-efficient of mutual inductance, and I the 
steady current in the primary circuit, the total quantity, Q, 

MI 
of electricity set in motion in the secondary is Q = R: 
R being the resistance of the secondary circuit.+ 

In the case considered here of a ballistic galvanometer in 
circuit with a secondary coil, the resistance of the circuit 
is made up of two parts, G, the galvanometer resistance, 
and S, the resistance of the secondary coil, and the leads 


’ 


E 
to the galvanometer. The current, J, will equal R” where 


E is the electromotive force of the generator and R’ the 
total resistance of the primary inducing circuit. Hence 
ME 
= G+ 98h 
The force, F, acting upon the needle by the discharge of a 
quantity of electricity, Q, through the galvanometer, will 
ES iP fer POE, oar aS 


The above demonstration is taken, slightly modified, from 
Andrew Grey's *‘ Absolute Measurements in Electricity and Mag- 
netism.” Vol. I1., part 11., pages 369 and 370, 

t See Fleming, on “Alternating Currents,’ Vol. I., page 186. 
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be F = Q K, K being the constant of the galvanometer. 
Hence Q=>, and F = woe: Now, if wire of n 
times smaller diameter be used in the galvanometer, and 
if we cal! the thickness of the insulation zero (which will 
give usa sufficiently close approximation for all practical 
cases), G will become n*G. For now the cross section of 


: mo ee 3 
the wire has “=e times its former value, and hence the re- 


sistance of an equal length of wire when its cross section is 
thus diminished will be increased n* times. But to fill the 
channel with wire of this smaller cross section n*® times 
the length will be required, which makes the new resist- 
ance, asstated, n* G. As the value of K also depends 
upon the length of wire, K will became n* K, and we will 
oe MEn*K _ MEK 
= — = oo - 
(nm G+ S)R (n @ + S)R- 

As the numerator is a constant, Fis a maximum when 
the denominator is a minimum. Differentiating and equat- 
ing to zero we get 

2n Sdn 
2nGdn —e ae 
nt G=S; but n‘ G is the resistance of the galvanometer, 
while S is the resistance of the secondary coil. 

Hence, when we assume the thickuess of the insulation 
of the windings to be negligible, a ballistic galvanometer, 
when used to measure induced transient currents, should 
have practically the same resistance as the secondary coil in 
circuit with it. This resistance of the secondary in permea- 
bility tests is usually low, and hence a high resistance gal- 
vanometer is not best adapted to such work. 

The answer to the question, What is the best resistance 
to give a ballistic galvanometer which is to be used for 
measuring discharges from a condenser of a given capacity ? 
is rather difficult. I have done some experimenting to 
answer this question, but am not yet realy to publish my 
results. The problem is a very interesting as well as an 
important one, and I should like to see some opinions ex- 
pressed upon it in the columns of TH ELECTRICAL WORLD. 

Besides giving to the coils the best resistance, there are 
three important conditions which ought to be fulfilled: 
(1) The size of the wire should be graded in a special man- 
ner; (2) the channel filled by the different sizes of wire 
should be given a particular cross section; (3) the case at 
the centre of the coil should have a particular form. A full 
discussion of these three cases is much too lengthy for the 
limits of this article, and only the practical applications of 
the theoretical principles will be touched upon. The theo- 
retical side is fully treated in Prof. A. Gray’s work on ‘‘Ab- 
solute Measurements in Electricity and Magnetism,” vol. 
IL., part II., pages 371 to 376, also in Mascart and Joubert, 
vol. I. 


= 0, oF 





(To be continued.) 
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Relation Between Increase of the Dimensions and Rise 
of Output of Dynamos. 


BY ALFRED E, WIENER. 

In THE ELECTRICAL WORLD’s Digest of Oct. 7 (p. 272) Mr. 
Hering, under the heading ‘‘ Output as a Function of 
Size,” gives an abstract of an article in the ‘‘ Elektrotech- 
nische Zeitschrift,” by Mr. Ernst Schulz, in which the lat- 
ter determines the 2.6 power of the increase in size as the 
practical aveiage for the rise of output. 

Since this exponent is a very important constant for 
practical dynamo calculation I have since studied the ori- 
ginal article and find that the above average does not 
cover the practical ground sufficiently to be universally 
used, but think it necessary to apply different values of 
this constant for the different cases occurring in practice. 

if the dimensions of two dynamos of the same type are 
in the proportion 1 :m, the ratio of their outputs will be an 
exponential function of this ratio of size : 


2 (=) or 2 = m? 
W, m) 8% W, ' 


lf this exponent 2 is known for the various practical 
cases, the dimensions of any dynamo for a required output 
can, therefore, be calculated, from the dimensions and the 
known output of one machine of the typein question, from 


the formula 
1 
m=(*)" 


If we express all the linear dimensions of the two dyna. 
mos in multiples of their armature diameters, d, and d,, 
respectively, this equation for the multiple, m, gives di- 
rectly the armature diameter of the new dynamo— 








ie 
W, \= 
we) 
from which, then, all other dimensions of the required 
dynamo can be obtained by multiplying d, by the respec- 
tive multiple of d,. 

It is the intention in the following to determine the ex- 
ponent & for different conditions, and to derive practical 
averages for use with the various practical cases. 

I. Comparison of Two Dynamos of the Same Type.—Let 

d = diameter of armature, in inches. 

l = length of armature, in inches, 

= «a X d, if expressed as multiple of d, 
h = radial depth of armature discs, in inches, 
= £ x d, if expressed as multiple of d. 

A = number of conductors around pole facing circum- 

ference of armature ; A =number of armature turns for 


d,=4d, x ( 


3898 


ring armatures; A= 2 xX number of armature turns for 
drum armatures. 

a = thickness of armature wire, in inches. 

q=sectional area of armature conductor, in square 

inches, 
= Se for round conductors, 
b = depth of armature winding space, in inches, 
=y &X d, if expressed as multiple of d. 

n = number of slots in armature (= number of tceth), 

8 = width of armature slot, in inches. 

t = depth of armature slot, in inches, 

= 6 &X d, if expressed as multiple of d. 

I = mean length of one armature conductor. in inches ; 
L = mean length of one armature convolution for ring 
armatures; ZL = mean length of one-half convolution for 
drum armatures, 

= & X d, if expressed as multiple of d. 
S = surface of armature, in square inches, 
» X d*, if expressed by d. 
w = number of watts of C*R loss per square inch of 
C?R 
Sas . 

M = magnetic flux in armature; /. e., number of useful 
lines of force emanating from one magnet pole. 

v = conductor velocity, in feet, per second. 

N = armature speed in revolutions per minute, 


I| 


armature surface,w = 





v xX 60 99 v 
= dx = wt x a’ 
12 


P = number of pairs of magnet poles. 

p = number of armature portions, elecirically connected 
in pirallel; p = 2, for bipolar machines; p = 2 or 4, for 
four-polar dynamvs, etc. 

6 = saturation factor of armature iron, 

__ Actualnbr. of lines p.sq. in. _ Lines _p. sq. io, 
~ Maximal nbr. of lines p.sq. in. — 120000 
6 = saturation factor of pole pieces, 
Lines p. sq. m 


730000 -, for wrought iron, 


in . 8q. in. . 
= Lines p. 6q. i *, for cast iron. 


75000 
E = electromotive force generated in armature, in volts, 
C = current strength of machine in ampéres, 
W = output of dynamo in watts. 
Then the E. M. F. of any continuous current dynamo is 


A MSE ON XP 


j= p X 30 Xx 108 volts, (1) 
and its current intensity : 
cas ee 3 
C= A ‘ae x L K AX 9.27 X 10 B 
_* 12 q 


= 1140 xp X VY = ae e amperes. (2) 


Formula (2) is obtained by putting C?R = w xX S, and 
expressing the armature resistance, R, by the length and 
area of the conductor; 9.27 xX 10-%is the resistance, in 
ohms, of one foot of copper, one square inch area, at 60 de 
grees C, 

The output, therefore, is 

W = ExX C watts. 

In order to enable the comparison of the outputs of two 
dynamos of different size we have now to separate in (1) 
and (2) the constant quantities from those which have dif- 
ferent values for two machines of the same type. 

Since half the number of lines of force emanating from 
any magnet pole of a dynamo pass to the next pole of op- 
posite polarity at one side, and the other half to the next 
pole at the other side, each of these halves passing through 
the full armature section, the magnetic flux, M, per pole, 
is equal to the double iron section of the armature, multi- 
plied by the density of lines per square inch, thus— 


M=2xX1X h X120000 x 6, (3) 
or, if 1 and h are expressed as multiplies of d, 
M=2xXaxBxX d?* X 120000 x 6 (4) 


Furthermore, if we neglect the iusulation around the 
armature conductors, thus assuming the whole available 
winding space filled with copper, we obtain for smooth 
armatures : 





q=—— (5) 
l 1? 
on OTA S ee ts 9, 6) 
A A 
for slotted armatures : 
A 


An expression for scan be obtained by fixing the satu- 
ration factor at the bottom of armature teeth. Let us take 
90 per cent., which is a good practical figure, then, if ¢ is 
the angle embraced by the pole piece, we have: 


Mat KX? x (SSF s) x l x 120000 x 0.90: 


360 n 
hence, by comparison with (3) 
— @—%t)=_ 20x 2h x 6 
en ear 0.90 X nX — 
- Z(a—4—x"X0 
n Pp 
255 6 
n p 
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and. by combination of (8) with (7) : 


dat 255 x BX 6 
a ios OF ens pane 
q= (1 2 ) 


} BKO 
_ [ = 8 (: ae an ee (9) 
A P 


Both (6) and (9) are, therefore, of the form 


2 
q2 =. x (k) (10) 
Inserting (4) and (10) in equations (1) and (2), we obtain 


230 v > 
AX2xXax BX d* x 120000 x 6 x —_— Xx F 





c 





3p XK 80 X 10° 


xe x (0184 x ax BK6X Vv) (1h) 


tex 


C= 140xpxA/ 


2 
x (k) X » K d* 





Axexd 


|. /wxe xy na 
= 1140 x pas A/ we X (eh) Xx X (12) 


F 
and therefore, eae 
1 4X _4xXp Xx dx Vd, (0184 apov x 1140)4/ mn 
pra / 
=a" hax (21 KaxBxoxvy w xX Oe. ” ) (13) 
Since a, 6, y. 8, &, 7.9; (k), and v are constants for any 
particular type, we can write: 
W = d* X Wd x (R) (14) 
and, by comparing the outputs of two machines, 1 and 2, 
of the same type, we find : 
w, _ 4X ad, X (K) (2 , —) 
Ww, ~ dX vd, x (K)> Sd, 
The 1equired exponent for the increase of output, conse- 
quently, is thus theoretically found to be 
@ = -3.6, 

In this mathematical determination of a, however, the 
insulation around the armature conductor has been neg- 
lected. But since this insulation decreases the area, 4. 
of the conductor, and, therefore, also the current intensity, 
C’, of the machine, the actual 
output, W, will be less than 
that obtained by formula (13). 
Since, further. the larger a per- 
centage of the winding space 
the insulation fills the smaller 
the armature, this difference 
between the actual and the 
theoretical output will be the 
greater, comparatively, the 
smaller the dynamo, and it 
follows that the exponent, 2, 
‘varies with the size of the ma- 
chines to be compared. 

Furthermore, the area of the armature conductor de- 
creases with the voltage of the machine; in a high voltage 
dynamo, therefore, a larger portion of the winding space is 
occupied by the imsulation than would be the case if the 
same machine was wound for low tension. From this it fol- 
lows that the output of any dynamo, if wound for low vol- 
tage, is greater than if wound for high potential, and the 
value of the exponent 2, consequently, also depends upon 
the voltages of the dynamos to be compared. We will now, 
by means of actual calculation, determine the influence of 
size as well as the influence of potential. 

$9022 


A Query. 
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In a recent after-dinner chat a question was asked 
which gave rise to a series of interesting queries. Sup- 
pose a glass jar containing an electrolyte be placed in 
the inside of a large coil through which an alternating 
current is passed, and suppose a smaller jar be placed 
inside of this one so as to leave an annular space 
filled with the liquid; the liquid will then act as a 
short circuited secondary. If the voltage and the cur- 
rent in the liquid answered the conditions required 
for the electrolysis of the liquid by alternating currents, 
what will happen? Would the liquid be electrolyzed, 
and if so, where and how will the deposits or the gases 
be formed? It would be a peculiar case of electrolysis 
without electrodes. If there is no electrolysis then there 
is a true conduction of electrolytes without electrolysis. 
Will the molecules “change parwers,” as they are sup- 
posed to do in every-day electrolysis? What will hap- 
pen if a metallic plate be introduced vertically so as to 
compel the current to go from the liquid to the plate, 
and vice versa? As heat will evidently be developed, 
it has been suggested to use this method for cooking, 
but if electrolysis takes place might there not be 
danger of the formation of alkalies or acids in the vic- 
tuals, which would not be pleasant to the taste, even 
if they did not spoil the food? 
ee oe - 

The Two-Phase System. 








Dr. Bell recently said at Chicago, ‘“‘When you have 
got an alternating current you can do something with 
it,” to which Mr. Rankin Kennedy adds, “When you 
have got two alternating currents in quadrature you 
ean do ten times more with them.” 
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ELECTRO-PHYSICS. 

Prof Lodge’s Hypothesis.—Prof. Lodge, in the Lond. 
“Elec.,” Oct. 27, replied briefly to Prof. Poynting’s 
articles mentioned in the Digest, Oct. 21, 28 and Nov. 4; 
among other things he states that he sees no reason 
why atoms should not be perfect in conductivity, stat- 
ing that the recent experiments of Dewar and Fleming 
on conductivities at very low temperatures seem to 
countenance the possibility of even an assemblage of 
atoms constituting a perfect conductor, if they are suffi- 
ciently nearly in contact with each other. 

Transmission Through Air.—“La Lum. Elee.,” Oct. 28, 
reprints the first part of an article from the Italian, by 
Mr. Vicentini, on “The Transmission of Electricity 
Across the Air Surrounding a Conductor Kept at a Red 
Heat by an Electric Current’; curves and records of ex- 
periments are given for both continuous and alternat- 
ing currents; with a fine platinum wire spiral of 35 turns 
and a height of 14 mm., the potential of a platinum wire 
placed three millimetres from the spiral showed about 
seven volts for a current of 1.9 amperes. 

Polarization of Platinum Electiodes.—“L’Ind. Elec.,” 
Oct. 25, and “L’Elec.,” Oct. 21, reprint an Academy 
paper by Mr. Colin on the “Influence of the State of the 
Surface of a Platinum Electrode on the Initial Capacity 
of Polarization,” in which he shows the effect produced 
on the capacity by the evolution of the gases. 

Relition between Optics and Electricity.—Mr. Blondin 
has an article in “Electricite,”’ Oct. 19, in which he 
describes double electric refraction, rotary magnetic 
polarization and reflection from the poles of a magnet. 

Coefficients of the Fundamental Formulas of Electri- 
city and Magnetism.—Mr. Mercadier’s article on this 
subject, mentioned before in these columns, is contained 
in full in the “Bul. Soc. Belge.” for May, just issued. 

Boundary Phenomena in Juxtaposed Solutions.—The 
Lond. “Elec. Rev.,” Oct. 27, gives a short summary of 
these phenomena. 

MAGNETISM. 

Induction and Frequency.—“L’Ind. Elec.,” Oct. 25, 
publishes the following table of Mr. E. Kolhen (Kol- 
ben?), which gives the maximum value of the induction 
adopted in the construction of alternating current ap- 
paratus within the limits required by good efficiency. 


Maximum in- 
duction in 
Frequency. Cc. G. 8S. units. 


Ere CAS cle SA e's G9 cae ee eo eb awe mae 6,500 to 5,500 
Sk Li Visitas CORK R On Oa Ro a © Camaoines binet se 6,000 to 5,000 
Sicshya.0 stp cout 6 alacase w varets’ 0a wate ike on wis Si soe en eae 5,000 to 4,500 
Gai Pidiae'h sin 4.5 an oon 4 Wa iano teens Gee Seni meee tae 4,500 to 4,000 
ria ks bo Saw h +c saat aad cesteeie dent tect ss e 4,000 to 3,500 
a a aden ph a aes ha nts ee ee ee a 3,500 to 3,000 


Magnetic Rotation Data.—The Lond. “Elec. Rev.,’” 
Oct. 27, calls attention to an article in the “Zeit. f. Phys. 
Chem.,” Vol II., p. 753. 

Commercial Magnetism.-—- A brief review of the serial 
in “Ind. and Iron,” on this subject, which has been 
noticed in the Digest, is given in the Lond. “Elec. Reyv.,” 
Oct. 27. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

Alternating Currents for Standardizing —In a short 
article in “L’Elec.,” Oct. 21, Mr. Meylan discusses the 
subject of the generation of small alternating currents 
for standardizing alternating current voltmeters; to do 
such standardizing by means of currents from large 
machines is very unsatisfactory owing to the vibration 
of the frequency and the voltage due to the irregulari- 
ties in the speed of the engine. He obtained very sat- 
isfactory results in the laboratory of Mr. Hospitalier, 
by means of an electric motor driven by storage bat- 
teries; if, in a bipolar continuous current motor, two 
opposite commutator bars are connected to two rings 
in contact with brushes, an alternating current will 
be obtained, the frequency of which is equal to the 
number of revolutions of the armature; the voltage will 
depend on which of the commutator bars are chosen 
and on the magnetic field; if the bars are diametrically 
opposite the voltage will be a maximum, and the ratio 
of this to the continuous current voltage of the motor 
will depend on the form of the magnetic field; if it is 
uniform, and if the armature is perfectly symmetrical, 


the ratio ought to be equal to V2, which is the ratio 
of the maximum ordinate of a sine curve, to the mean 
ordinate, that is to the square root of the mean squares 
of the ordinates; in practice this will differ somewhat, 
and in the case cited below it was found to be 1.42 
instead of 1.41; the only difficulty in this method is to 
obtain the necessary speeds for obtaining the fre- 
quency used in practice; a frequency of 60 (40 is the 
least that is used in practice) corresponds to a speed 
of 3,600, a frequency of 100 corresponds to 6,000 and a 
frequency of 125 (such as is used in the United States) 
corresponds to 7,500 revolutions; but as the power fur- 
nished is’ very small, being only several hundredths of 
an ampere, a small well constructed dynamo may be 
used without any danger; he used a small Perret 
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(American) motor of about % h. p., intended to 
run at 1,600 revolutions with about 120 volts; 360 
to 400 volts were required for a speed of 5,000 rey- 
olutions; as this is not practicable he introduced a 
liquid resistance in the field circuit, reducing the ex- 
citation to one-third or one-fourth, in which case 180 
volts sufficed for a speed of 5,500 revolutions; by ad- 
justing this rheostat the frequency may easily be varied; 
the brushes must, in this case, be adjusted with care 
to avoid sparking; by this means a simple, cheap and 
practicable apparatus is obtained, which, if used in 
connection with a transformer, will also give high 
voltages for electrostatic voltmeters. An abstract of 
this article, which however contains little that is not 
given here, is contained in the Lond. “Elec. Eng.,”’ 
Oct. 27. 

Proper Choice of Meters.—Mr. Claude, in “L’Ind. 
Elec.,”’ Oct. 25, in an article on this subject, calls atten- 
tion to the fact that when the current is used for light- 
ing it is not the most rational thing to use a watt-hour 
meter, for if the potential falls but slightly the light 
will decrease much more rapidly, the light will there- 
fore not be in proportion to the readings of the meter; 
when the voltage increases the cost of the lamps con- 
sumed would increase; in other words, such a meter 
measures the quantity of the energy but not the quality; 
in large installations where it is necessary to know the 
exact amount of the energy, as also when used for mo- 
tors, it might be better to employ wattmeters, but for 
small installations he claims that it will be an advantage 
to use an ampere-hour meter, chiefly because they are 
very much cheaper; if both are the same price, he recom- 
mends the wattmeter, which, though not correct, is more 
nearly so than the ampere-hour meter. re 

Batault Meter.—The Lond. “Elec. Rev.,”’ Oct. 27, pub- 
lishes a translation of the description of this meter men- 
tioned in the Digest Oct. 28. 

Measuring Instruments.—Messrs. Niblett and Ewen 
continue their serial in the Lond. “Elec. Eng.,’’ Oct. 27, 
on this subject; in the present portion they discuss the 
measurement of resistances by means of the differential 
galvanometer. 

Resistance of Copper.— Mr. Legard’s description of his 
redetermination, mentioned in the Digest Oct. 7, is con- 
tained in full in the “Bul. Soc. Belge.” for May, just 
issued. 

DYNAMOS AND MOTORS. 

Theory of Rotary Fie'd Motors.—In “La Lum. Elec.,”’ 
Oct. 28, Mr. Boucherot gives the first part of an illus- 
trated article on this subject; he believes that such 
motors are not receiving the attention that they should; 
after discussing the many contradictory statements re- 
garding the theories, as advanced by different persons, he 
deduces some formulas based on what he thinks is the 
only rational way of treating the problem, in which he 
considers the circuits as having variable mutual induction 
coefficients and constant self-induction coefficients; this 
is followed by the results of some tests which he claims 
substantiate his theory, and which were made with a 
continuous current Gramme machine, connected so as to 
produce rotary field currents; the results are given in a 


‘number of sets of curves. 


Cail-Helmer Alternatcr.—“L’Ind. Elec.,” Oct. 25, gives 
a well illustrated description of this alternator, which in 
some respects is interesting, and appears to be 
novel; the armature is stationary and the field magnets 
revolve; each of the armature cores consist of sheet- 
iron pieces like two U’s, thus UU, with one coil in 
common encircling the two cores’ middle portions; the 
field magnets are similar in every respect, differing 
only in that the length of the coil is greater. Among 
the advantages claimed are the simplicity in the con- 
struction of the sheet-iron cores and the arrangement of 
the mechanical construction, which avoids the losses by 
Foucault currents in the framework, also that the air gap 
may be made very small, the excitation being only two 
per cent; one of the chief advantages claimed is that the 
parts may be easily taken apart for repairs; a short 
description is also given of a large flywheel alternator 
constructed on the same principle. 

Edison Dynamo.—The Lond. “Elec. Eng.,” Oct. 27. 
publishes a full page working drawing, with measure- 
ments, of an Edison dynamo for 50 kilowatts at 800 rev 
olutions and 125 volts; the dimensions of the driving 
pulley are given in great detail, but there is no descrip 
tion and no data concerning the size and winding of the 
wire, a rather more important matter. 


TRANSFORMERS. 

Transformer with Variable Magnetic Resistance —A 
somewhat novel form of transformer, devised by Mr. 
Helmer, is described briefly and illustrated in “L’Ind. 
Elec.,” Oct. 25; it is multipolar, and is arranged so that 
by merely turning a handwheel the magnetic resistance 
may be varied; there are no magnetic joints except the 
two air gaps which are varied. 

ARC AND INCANDESCENT LIGHTS 

Lighting of Workshops.—In a paper on this subject. 
abstracted in the Lond. “Elec.,” Oct. 27, and reprinted 
in full in the Lond. “Elec. Eng.,” Oct. 27, including a cut 
of an inverted are lamp, in which the mechanism is in 
the lower part of the lamp, Mr. Dobson calls attention 
to the requirements, and shows the great advantage 
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i 7 F -eguiting from the use of inverted arc lamps, the light 
"eh from which is reflected from a whitewashed ceiling, 
‘thus giving a diffused light casting no shadows. In an 
% editorial note on this article it is stated that but little 


light is emitted from arc lamps at angles greater than 


570 degrees with the axis of the carbon, and that a re- 


flector to catch all the light within this limit should sub- 
end asohid angle of 0 6847, that is, the radius of the re- 


¢ ‘ 4ector should be about three times the distance of the re- 
' fector above the arc; practically, however, the reflec- 
‘tor should be as large as possible, in order to avoid 


shadows. 
Mercury Pump.—The “Elek. Anz.,” Oct. 22, describes 


and illustrates the new pump of Prof. Neesen; the 
advantages which are claimed for it being that it re 
quires very little mercury, that owing to a multiplicity 
of the tubes the action is very rapid, that it is easily 
operated and that it is considerably cheaper than the 
usual vacuum pumps. 

=Candle-Power of Search Lights. —Editorial comments 
on this subject from the Lond. “Elec.,” Oct. 27, will be 
found in full in another column of this issue; they in- 
dorse recent statements made in these columns. 

Lamp Holders.—The Lond. “Elec.,” Oct. 27, concludes 
its article on this subject, illustrating a number of Eng- 
(ish lamp holders. 

Are Lam; s-—In his serial on the scientific study of 
are lamps in the Lond. “Elec. Rev.,” Oct. 27, Mr. Ken- 
nedy discusses the rack and pinion motion. In the se- 
rial of Mr. Richard, in “La Lum, Elec.,” Oct. 28, he de- 
scribes and illustrates a number of arc lamps. 

TRANSMISSION OF POWER. 

Transmission of Power.—The first portion of Prof. 
Unwin’s third lecture, the subject of which is “Wire- 
rope ‘cransmission,” is given in full, together with a 
number of illustrations, in the Lond. “Elec. Eng.,” 
Oct. 27. His fourth lecture on “Hydraulic Transmis- 
sion” is abstracted in the Lond. “Elec. Rev.,” Oct. 27. 
=Transmission jrom Tivoli to Rome.—“La Lum. Elec.,” 
Oct. 28, continues, at some length, its illustrated. de- 
scription of this plant, including diagrammatic repre- 
sentations of the station, apparatus, and several views. 

ELECTRIC RAILWAYS. 

High Spee! Railroading.—The “Electro Techniker,” 
Oct. 15, contains an article on this subject by Mr. Birk, 
which, however, appears to contain nothing new. 

Muerren Ka:lway.—“L’Ind. Elec.,” Oct. 25, gives a 
brief description of this mountain electric railway. 

CENTRAL STATIONS, PLANTS. SYSfEMS AND APPLIANCES 

Two-Phase System.— Mr. Rankin Kennedy begins a 
serial in the Lond. “Elec. Rev.,’”’ Oct. 27, on “The New 
System of Alternating Current and Transformer Dis- 
tribution,’ by which he appears to refer to the two- 
phase system; in the present installment he reviews 
brietly the history, origin, literature and progress, and 
describes the system as follows: “It is a universal sys- 
tem on which can be worked anything hitherto invented 
or which shall in the future be invented to work with 
continuous or alternating currents;’ among other things 
he states that “electrical engineers do not seem to 
have ‘caught on’ to the advantages of the p-., »uase sys- 
tem, and are apparently totally blind to its possib..ities, 
just as they were for many years to the transformer.” 
He believes this system meets in every respect every 
requirement of a distribution system; he traces the his- 
tory to the Woolwich dynamo of 50 years ago, also to 
the dynamo of Prof. Holmes, of 1857, both of which 
produced two alternating currents in quadrature, that 
is, one current is always at a maximum at the mo- 
ment that the other is at a minimum; he gives a short 
summary of the literature on the subject, omitting, 
however, all reference to the Tesla motor or to the 
articles in The Electrical World in the year 1891; the 
article bids fair to be interesting. 

Alternators in Parailel—“La Lum. Elec.,” Oct. 28, 
mentions that a German firm inserts a phase meter 
(that is an apparatus for measuring the difference of 
phase between the electromotive force and the current) 
in the cireuit of each of the machines coupled in 
parallel, the excitation of each machine being then 
regulated so that this difference of phase is the same 

for all the machines, thereby avoiding the tendency 
to get out of synchronism. 

Alternating Current Distribution.—Mr. Lucas, in the 
Lond. “Elec.,” Oct. 27, calls attention to the import- 
ance of automatic apparatus for cutting out trans- 
formers when not in use. 

Distribution.—In his serial in the Lond. “Elec. Eng.,” 
Oct. 27, Mr. Guy discusses high pressure distribution, 
giving also relative figures for the two, three and five- 
wire low pressure systems. 

Lightning <Arrester.—The Lond. “Elec.,” Oct. 27, de- 
scribes and illustrates what is called the “Ajax” light- 
ning arrester; it is constructed on the magazine prip- 
ciple and composed of 10 or more separate fusible 
lightning guards, which come into operation success- 
ively; each flash is earthed from a single guard, which 
it fuses, and in fusing places the next guard in circuit; 
& guard consists of a pair of fine brass wires about 
three inches long, lapping over each other three-quar- 
ters of an inch at the near ends withan air gap of one- 
twentieth of an inch between them, the lapped portion 
being inclosed in a sealed glass tube; one end is con- 
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nected to the line and the other to earth; it is said to 
be simple and cheap; the successive connections are 
made by a loose piece of carbon, which drops from one 
fuse to the next as the wire is burnt out; it is appli- 
cable only to cifcuits using a ground return or ground 
wire. 

High Tension Cut-Out.—The article of Mr. Leroy on 
his automatic switch described in the Digest, Oct. 7, 
is translated in the Lond. “Elec. Rev.,” Oct. 27, ac- 
companied by illustrations. 

Zurich. -The Lond. “Elec.,” Oct. 27, gives a short 
description of this station mentioned in the Digest 
some time ago; it includes a plan of the station. 

Koenigsberg .—Lond. “Elec.,’’ Oct. 20 and 27, gives an 
illustrated description of this station in which the five- 
wire system is used with accumulators. 

Zoug.—“L’Ind. Elec.,” Oct. 25, in its serial on Swiss 
stations, describes tne lighting station in this small 
town. 

WIRES, WIRING AND CONDUITS. 

Insulation.—A correspondent to the Lond. “Elec. 
Rey.,” Oct. 27, calls attention to the fact that too much 
stress appears to be laid on very high insulation for elec- 
tric leads, stating that it is only a matter of cost, and 
that in most cases a much lower insulation resistance, 
but of much greater durability of the material, would 
suffice equally well and would cost much less. 

Couplings for Wires.—In the “Elek. Anz.,”’ Oct. 22, 
Mr. Haase describes a number of different couplings, 
showing, however, nothing of any importance or nov- 
elty. 

TELEGRAPHY, TELEPHONY AND SIGNALS. 

Cryptography.—In the “Jour. Teleg.,” Oct. 25, Mr. 
Anizan discusses the advantages and disadvantages of 
different systems of cryptography from the stand- 
points of economy, secrecy, rapidity and security of 
transmission and of subsequent translation; he advo- 
cates a system in which phrases are represented by num- 
ber. 

Pacific Cable-—The Loud. “Elec. Eng.,”’ Oct. 27, re 
prints a notice from the London “Times” ‘on the proposed 
Pacific cable, with which Mr. Sanford Fleming’s name 
is connected. 

Mand:oux Telegraphic Switchboard.—The description 
of this switchboard is concluded in “L’Elec.,” Oct. 21, in 
which a number of illustrations are given; the experi- 
ments made by the French telegraphic department seem 
to have given very satisfactory results, and have shown 
the advantages of this system. 

Telegraph Statistics of 1892.—The “Jour. Teleg.,” Oct. 
25, publishes its annual record of the telegraph statis. 
tics for the past year. 

Telegraphy in Great Britain for 1892-93.—The “Jour. 
Teleg.,” Oct. 25, gives some statistical information. 

ELECTRO-CHEMISTRY. 

Primary Batteries in Theory and Practice.—The serial 
of Mr. Cooper on this subject is concluded in the Lond. 
“Elec.,” Oct. 27; it includes a number of interesting 
curves for different cells, also cuts showing the construc- 
tion of several dry cells. Regarding the depolarizers, he 
reports some experiments of Mr. Sprague, showing that 
a much greater quantity of electricity was obtained 
by using nitric acid than by any other substance; also 
that the difference in favor of sodium bichromate over 
potassium bichromate was very much greater than is 
genera..y supposed, notwithstanding the fact that the 
latter is more generally used; the actual ampere hours 
for the following substances (the quantity of which is 
not given) are as follows: Nitric acid, 16.0; chromic acid, 
6.4; sodium bichromate, 5.0; potassium bichromate, 1.7. 
He divides cells into acid, neutral, alkaline and dry 
cells, giving briefly the characteristics of each. 

Theory of the Accumulator.—Mr. Straintz, in the 
“Zeit. fuer Elek.,” Oct. 15, continues his serial on this 
subject, describing certain calorimetric tests, to measure 
what he calls the Helmholtz heat, and which, he states, 
substantiates the theory of Helmholtz. 

Forming Accumulator Plates.—When the formation of 
plates has been hastened by immersing them in nitric 
acid, a certain quantity of the acid will be retained in 
the pores, from which they will have to be freed; to 
accomplish this, Mr. Lucas, according to “La Lum. 
Klec.,” Oct. 28, suggests to wash the plates in ammonia, 
and then to decompose the resulting ammonia salts by 
means of heat. 


Aromatic Nitro-Compounds.—The Lond. “Elec. Rey. 
Oct. 27, calls attention to an article of Mr. Gatheunein. 
in “Berichte,” Vol. 27, p. 1844, in which he shows that 
these compounds may be reduced by electrolysis, and 
that new compounds may thus be formed; they are dis- 
solved in sulphuric acid and electrolyzed. 

Eiectrulysis of Sea Salt-—The Lond. “Elec. Eng.,” Oct. 
27, gives a short description, taken from the French, of 
the Castner process, already described briefly in the 
Digest Oct. 7 

MISCELLANEVUS. 

Action of Elect ivity on Microbes.—The Lond. “Elec.,”’ 
Oct. 27, abstracts an article from the “Lancet, a medi- 
eal journal, describing briefly some experiments of 
Messrs. d’Arsonval and Charrin, in which some of the 
cultures of the bacillus pyocyaneus were placed in the 
interior of a solenoid under the action of a current, 
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while others were not under this action; there seemed 


to be no very marked difference, although there was 
some effect upon the organisms; the color of those acted 
upon being intensely green, which was much less marked 
in the others. See also the Digest Sept. 16. (Such an ex- 
periment would appear to depend very much on the posi- 
tion of the tube in the solenoid, as the action at the cen- 
tre of the solenoid must necessarily be considerably less 
than near the coil; the action will also depend upon 
whether the currents induced can actually circulate, or, 
in other words, whether the liquid fills out the open- 
ing in the solenoid; the information given is not suffi- 
cient to see whether these conditions have been com- 
plied with.) 

Ozone and Tuberculosis.—The ‘*Lond. Elec. Rev..” Oct. 
27, states that at a recent meeting of a French medical 
society, Mr. Herard read a very interesting paper on 
the treatment of tuberculosis by the inhalation of ozone, 
which has been applied successfully by Drs. Labbe and 
Oudin; numerous consumptive subjects who have been 
either completely cured, or greatly improved by this 
process during the last two years, he states, show that 
this treatment presents undeniable advantages, 

Lightuing.—From some statistics for the years 1879-85, 
it was found that of the number of trees struck by light- 
ning, 11 per cent. were Oaks, 70 per cent. beech and 19 
per cent. fir trees; it is said that the relative conductivi- 
ties of these woods are in about the same proportion; 
the tendency to be struck by lightning does not appear 
to depend so much on the water in the wood as on the oil 
contained in it; in the winter fir trees contain much fatty 
substance, but in summer they contain very little of it. 

inunderstorms.—The Lond. “Elec. Rey.,” Oct. 27, con- 
tains an editorial on this subject, in which they offer the 
explanation that the electric charge is due to the friction 
between two currents of air which differ in temperature 
or in hygrometric condition; it describes in detail re- 
cently made observations of a storm which tend to prove 
the explanation offered. 

Exhib tion of Progress in Paris.—‘La Lum. “Elec.,” 
Oct. 28, enumerates the electrical exhibits at this exhibi- 
tion without, however, giving any descriptions; one of 
the features of the exhibition is that the current for 
lighting and power is supplied from a central station 
about three and one-half miles distant in the form of an 
alternating current. 

Electrical Education.—The Lond. “Elec. Rey.,” Oct. 27, 
contains two letters to the editor on this subject. 
“L’Elec., Oct. 21, gives a brief description of the course 
in a French school for mechanics and firemen. 


How Electricity Is Encouraged. 





The Bishop of Urgel, in the Republic of Andorra, 
says the London “Electrician,” a few weeks ago pro 
hibited and anathematized the installation of telephonic 
apparatus and other supernatural and diabolical elec- 
trical sortileges. This interdiction of telephones, phon- 
ographs, etc., reminds one of the taboo which the Ediles 
of the Ville Soleil, Paris, inflicted on electricity and the 
electric light in 1853. Some induction coils were then 
installed in some wine and spirit shops, where shocks 
were administered to customers in a manner similar 
to the present automatic machines. The Municipal 
Council forbade the use of such electric machines, as 
being a source of accidents. A year later an inquiry 
was held on the treatment by electricity, which an elec- 
trician of the Conservatoire des Arts et Metiers was 
applying to cure some diseases. The Municipal Council 
of Paris decreed that the treatment by electricity was 
dangerous and suppressed it. This enlightened munivi- 
pal council had, however, in 1851, authorized Archerau 
(who died this year in deepest misery) to use a battery 
of 60 cells on the Boulevard at the corner of the Rue 
Rougemont, for his electric lamp and electroplating 
experiments. The whereas of the decree was, that there 
was no risk of explosion or fire in using such a battery. 
The same intelligent body had also authorized the owner 
of a cafe to have an electric lamp on his premises, but 
on the express condition that the rays from the lamp 
should not fall outside, because they might frighten 
horses passing the cafe. 
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Continuvus vs. Alternating Currents. 





There are, as far as we know, says the London “Hlec- 
trician,” only three classes of individuals who are more 
or less bound to hold an impartial position toward 
the question of continuous versus alternating currents. 
These are presiuents of scientific societies, ex-officio, con- 
sulting engineers, ex-professo, and editors of technical 
journals, coram publico. But this attitude is made diffi- 
cult by the weak arguments which are put forward by 
advocates of alternate currents and transformers. Dis- 
regarding their own strong points and the really weak 
ones of the continuous-current system, they bring forward 
all sorts of side questions and new inventions when they 
undertake to discuss relative advantages and economies. 
It is very rarely that we find an alternate-current man 
who can point to a satisfactory plant and district and 
a good balance sheet and say, “This is all as it ought to 
be, and may ‘be compared with a similar district supplied 
with continuous currents.” 
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Page Belts at the World’s Fair. 

In th* published records of the exhibits at the World's 
Fair and in the memories of the millions of visitors to the 
White City the Page Belting Company’s display will take 
a prominent part. From the first this corporation deter- 
mined to make its display remarkable in magnitude, 
excellence of the individual exhibits and general attrac- 
tiveness, and it included such special features as the 
largest known pair of horns, the largest belts ever made, 
one three-ply, 102 inch wide belt of their ‘‘ Crown ” brand, 
#03 feet long, composed of 569 ox hides, weighing 5,1764 
pounds, and the largest link belt ever made, 60 inches 
wide, three-quarters inch thick, 2014 feet long, composed 
of over 400,000 pieces of stock, and weighing more than 
two tons. 

One of the finest pavilions in Machinery Hall was that 
occupied by the Page Belting Company, a beautiful build- 
ing in imperial architecture, while the simple but classical 
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into such extensive use in Germany of late years that a 
description of the instrument and a discussion of 1ts prop- 
erties and capabilities may be of interest. This instrument 
has been brought out by Messrs, Hartmann & Braun, of 
Bockenheim, Frankfort-on-Main. 

Its action depends on the property of the bismuth, dis- 
covered by Righi, of altering in resistance when placed in 
a magnetic field. The law of the relation of the resistance 
to the induction has been found by Leduc to be 

f=a ¥Z(Z + b), 
where / is the induction, or, as it is frequently called, the 
number of lines of force per square centimetre, and 

_ Rf— Ro 

Z= _ - 
the veriation of the resistance when the bismuth spiral is 
taken from a zero field where its resistance is Ro to a field 
of intensity f, and a and b constants. Dr. Lenard has 
found that the best form for the bismuth conductor is a 
flat spiral wound double so as to be arranged non-induc- 
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four sides of the bridge are made up of the 
spiral of bismuth between the terminals a and b, and the 
resistance E and part of the slide wire going from it to B. 
To use the bridge the contact s; is put at O, so that the 
ratio elements of the bridge are equal. The contact s, is 
moved till there is no deflection on the galvanometer. This 
is when the resistance of the spiral is equal to that of EF 
and the part of the slide wire included inside the contact 
8,. Theslide wire is thus used merely to add resistance to 
FE to allow for the temperature alteration of the bismuth. 
The explorer is then put in the field to be measured. The 
resistance increases, so that the contact s is moved out to- 
ward A till a balance is shown. If the balance is obtained 


at F, for instance, the increase of resistance of the spiral is 
in theratioof FOtoO D. AsO Disiohm, O A is also 
graduated in fractions of an ohm, so that the reading gives 

: ; . Rf — 
the increase of resistance, that is to say af 


without any calculations or references to tables. 


: 
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structure in Electricity Building, composed entirely of 
leather, representing belts designed especially for electrical 
work, was one of the most attractive atthe Fair. But the 
most interesting and effective part of the company’s display 
was the large number of belts of their manufacture in use 
all over the grounds, of which there were nearly 400, a 
large percentage of which were used for electrical pur- 
poses. One of the accompanying illustrations shows two 
mammoth tandem belts running from the large Allis en 
gine totwo Westinghouse generators. This cut was repro- 
duced from a photograph taken while the belts were run- 
ning at maximum speed under full load. These are three- 
ply belts, the shorter 72 inches and the longer 71 inches in 
width. These belts have a motion of 5,600 feet per minute 
and transmit more than 2,000 h. p., producing currents for 
upward of 20,000 incandescent lights of 16c. p.each. These 
belts were the first to be started, as they were set in motion 
by President Cleveland on May 1, and during the entire Ex- 
position have not been touched, but have performed their 
work in the most satisfactory manner. The running of such 
very large belts in tandem has never been undertaken before, 
and reflects great credit upon the character and quality 
of the belts. Various other belts furnished by the com- 
pany arein constant use, all giving the best satisfaction, 
and among these were two 30-inch Acme link belts and 
many of the same style in narrower widths. The second 
of the accompanying illustrations shows two endless 18- 
inch Acme link belts running in Machinery Hall, from the 
Woodbury engine to the Mather power generators. This 
cut was also reproduced from a photograph taken when 
the belt was running at maximum speed under full load, 
the exposure in each case being more than 10 minutes. The 
perfect outlines of these belts show the remarkable steadi- 
ness of running of both the flat and link types. 
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The Page Belting Company secured two medals and two 
diplomas, one for flat belts and the other for Acme link 
belts, and thus carried off the highest honors awarded any 
of the belt manufacturers at the World’s Fair. 
-—-pco-—- oe 


The Bismuth Magnetic Field Explorer. 








BY DR. TH. BRUGER. 


In THE ELECTRICAL WORLD of March 12, 1892, there was 
published the description of an apparatus suitable for meas- 
uring magnetic fields, and I beg leave to draw attention to 
an instrument accomplishing similar purposes. 

The magnetic field explorer based on the property of bis- 
muth of varying its resistance in magnetic fields has come 





—BISMUTH FIELD EXPLORER, 


MAMMOTH BELTS IN OPERATION. 


tively. The actual instrument is shown in Fig. 1. The 
bismuth employed is rendered chemically pure by electro- 
lysis as the slightest impurities would impair the sensi- 
tiveness of the instrument very seriously. The bismuth wire 
is wound into a flat non-inductive spiral and enclosed 
between two plates of mica to protect it against any rough 
usage. The flat spiral is mounted in two strong copper 
rods which pass through the insulating handle to the 
binding screws. 

The instrument is calibrated by being inserted in a field 
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whose intensity is known and can be regulated. Fig. 2 is 
a curve showing the relation between the increase of re- 
sistance and the induction. The ordinates are the variations 
in resistance and the abscis:z are induction inC.G S. It 
will be seen from this curve that in weak fields Leduc’s 
formula may be applied, but after the induction has 
reached 6,000 or so the curve becomes practically a straight 
line, which does not, however, pass through the origin if 
produced, The sensitiveness of this instrument is sui pris- 
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Messrs. Hartmann & Braun have also worked out a piece 
of apparatus in which the rise of resistance of bismuth is 
utilized to give induction readings for testing iron. 
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An Electric Tower Clock. 





The electric motor has been made to perform a great 
variety of work formerly done by manual labor. Not 
only has it taken the place of horses for propelling 
street cars, and the small engine for driving machinery, 
but it is even in use in the church for furnishing wind 
for the organ, and to wind up the ponderous weights of 
the town clock. Among the most recent uses, is that 
made of it by the Standard Electric Time Company, of 
New Haven, Conn., in operating their tower clocks. 

Two electric motors are used to operate this clock, 
which we illustrate. The motor used for driving the 
hands is connected by a gear and worm to an upright 
shaft, on the top of which is the usual gearing for the 
dial works. The motor circuit is closed every minute 
by a pair of magnets connected to a fine self-winding 
regulator, and after making the required number of 
revolutions to move the hands through a space of one 
minute on the dials breaks its own circuit, and there 
rests until the regulator closes the circuit on the next 
minute. A larger size motor is used to operate the 
striking thechanism, and its size varies accoru.ng to the 
weight of hammer to be used. In this case the circuit 
is closed once an hour, and after striking the required 








FIC. 2.-CURVE SHOWING VARIATION OF RES!STANCE, 


It will be seen that in strong fields, such as those used in 
practice, the resistance of the spirsl is nearly doubled. In 
the air gap of a dynamo it is increased some 30 to 50 per 
cent. When using the specific resistance of bismuth to 
determine magnetic fields, it is important to eliminate 
errors due to the rise of resistance caused by rise of tem- 
perature. In order to eliminate this, readings in the mag- 
netic field and out of it may be taken in rapid succession, 
so that the temperature of the spiral of bismuth has not 
time to alter between the readings. The arrangement of 
Wheatstone bridge adapted for giving direct readings is 
shown in Fig. 3. O Dand D C may be regarded as the 
ratio coils of the bridge, and are made up of equal 
resistances of one ohm. OA is a stretched wire 
with a movable contact s,. The other two of the 


number of blows breaks its own circuit, where it rests 
until the circuit is again closed. 

One of the most important features of this arrange- 
ment is the use of the ordinary open-circuit batteries 
for operating the motors. The motors are so wound 
that but a small amount of current is used, and they 
will last from one to two years without renewing the 
elements, which consist of only sal-ammoniac and 
zinc; and only ten cells are required for operating the 
hands of four six-foot dials. The number used for 
operating the striking mechanism varies according to 
the weight of the hammer used. The speed of these 
motors is very slow; the efficiency high, and so arranged 
that they will always start, even with a dead load. 

Some realization of the labor saved by this arrange- 
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ment may be gained when it is understood that the 
ordinary tower clock, operating four pairs of six-foot 
pointers and striking the hours on a 1,000-pound bell, 
requires from 1,500 to 2,000 pounds of weight that must 
be wound up every eight days, besides the regulating ne- 
cessary to keep it correct, which, owing to the extremes 
of temperature, makes accurate time impossible. By 
dispensing ‘with the ponderous weights used in the 
ordinary clock, the weight in the tower is greatly re- 
duced. The electric tower clock complete with stand 
will weigh about 400 pounds, while a weight clock 
suitable for similar work will weigh from 1,500 to 1,800 
pounds, exclusive of weights. Another advantage also 
of this arrangement is the fact that secondary dials 


A \ 


may be operated throughout the builuing from the 
same regulator, which being placed in some office in 
the building where the temperature is comparatively 
the same will keep much better time than a clock that 
is placed in the tower and exposed to the great ex- 
tremes of temperature. Both the time and striking ma- 
chinery is very simple. Being operated directly by gears 
it is not liable to become disarranged in any way. 
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A Friction Clutch Cut-9ff Coupling. 


By the use of cut-off couplings lines of shafting are 
placed under immediate control, and can be instantly 
stopped or started. Two motors can be used on one 
line of shafting, both working at the same time or 
alternately, as may be desired. In elecurie plants, 
where a series of dynamos and engines are direct con- 
nected, sandwiching the dynamos between the engines 
and on both sides of them, such couplings afford a 
convenient means of shifting either the power or the 
load, as circumstances may require, driving all or a 
part of the dynamos with all or a part of the engines, 
or stopping part of the dynamos or engines without in- 
terfering with the operation of the balance of the plant. 
Occasionally, also, it may be desirable to run only a 
portion of the plant at times, as when making repairs 
or changes in a part of the works, and in other cases 
it may be desirable to run a portion of the plant over 
advantage, for where a section of shafting is discon- 
time. In all such cases cut-off couplings are of decided 
nected, all belts and pulleys stop, making a saving of 
belting, bearings and ofl, and also saving the power 
that would be required to keep shafting, pulleys and 
belts in motion when not at work. 





Messrs. J. W. Penfield & Son, of Willoughby, O., have 
placed upon the market the Imperial Friction Clutch 
Cut-off Coupling, operated upon the same general prin- 
ciple as their well known Imperial friction clutch pul- 
leys, which we described in our issue of July 22. The 
bower is transmitted from one section of shafting to 
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ELECTRIC TOWER CLOCK. 


WORLD. 


another by clamping a friction disc between two fric- 
tion rings. The friction dise is keyed to one section of 
the shaft, and the clutch mechanism to the other. The 
friction rings in clutching the disc move parallel to the 
shaft, consequently centrifugal force cannot throw the 
coupling accidentally in clutch. Furthermore, the 
strain is in direct line with the resistance, consequently 
centrifugal force cannot throw the clutch out of bal- 
ance. These features permit the running of the clutches 
at any speed. The friction surfaces of the friction rings 
are protected by strips of insulated fibre. These strips 
when worn can be readily and cheaply replaced. The 
couplings have three or six arms, depending upon the 
amount of power to be transmitted. Each coupling is 








neatly covered with a polished circular rim, like the 


rim of a pulley, thus greatly increasing the safety of ° 


the coupling, and reducing liability of accidents which 
would endanger life or limb. The coupling can be used 
as a pulley if desired. 


ee @ oom 
A Printing Telegraph. 





Mr. Donald Murray, a journalist employed on the Sydney 
‘*Morning Herald,” of Sydney, New South Wales, has in- 
vented a printing telegraph by means of which it is claimed 
that a newspaper correspondent in, say, New York. may 
set type or work a linotype machine simultaneously ina 
dozen or more cities throughout the United States. The 
object of the invention, as described in the specification, is 
as follows: ‘‘To use only ordinary telegraph currents 
capable of being relayed, and subject to all the conditions 
of ordinary telegraphy; to operate at a distance any ordi- 
nary typewriting machine, or any typesetting or similar 
machine ; to be able to transmit at least 80 different charac- 
ters; to work at the utmost speed permitted by the manual 
dexterity of the operator working at a transmitting key- 
board in all respects like that of an ordinary typewriter 
keyboard, and to dispense with all clockwork controlling 
mechanism, synchronously moving typewheels and other 
slow and cumbersome devices.”” The invention consists 
practically of a repetition of two simple elements, namely, 
a transmitting element (at the sending station), which, by 
the depression of a key, transmits a certain combination of 


“IMPERIAL FRICTION CLUTCH CUT-OFF COUPLING. 


five short positive and negative currents, and an intercept- 
ing element (at the receiving station), by the passuge through 
which of a given combination of positive and negative 
currents a lever is released and makes electrical contact, 
thus energizing a particular electromagnet which operates 
a certain type key, only one interpreting element being 
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completely unlocked by any given combination of currents, 
Thirty-two transmitting elements, connected in parallel 
form the transmitter, and 32 interpreting elements form the 
interpreter, and these combined with a shift key device, a 
typewriter and a battery, all suitably connected, comprise 


the essential features of the invention. 
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A New Speed Indicator. 








We illustrate a very convenient speed indicator recently 
placed on the market by Messrs. Lintner and Sporborg, 
Gloversville. N. Y., under the name of the Paragon speed 
indicator, which combines several interesting principles. 

The thrust of the shaft is taken by a ball bearing, as 
shown, which obviates a serious defect in many or all 
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THE PARAGON SPEED INDICATOR, 


other forms of indicators. There are two worms, one right 
and the other left handed, which slide longitudinally on 
the shaft, and either one may be thrown into gear by the 
shifter X onthe barrel, which engages with the worms ; 
by this means there is no confusion in the readings, as the 
dials move in the same direction for either right or left 
handed motion. The case containing the gears is pivoted 
at P, and by means of a spring they are kept normally out 
of mesh with the worm; at an exact instant the large gear 
is brought into mesh by means of the trigger 7, and in- 
stantly thrown out when the pressure on the trigger is re- 
leased. By this means the worm shaft can be properly en- 
tered into the countersink in the shaft of the machine to 
be indicated, and the reading begun at the most conven- 
ient instant and ended at the exact time. The pistol grip 
enables a firm and steady grasp to be secured. By means of 
a thumb nut on the back of the dial case the dials can be 
quickly brought to their zero position. 
snneriansncats eee aieiillin stool Reaiadoe 


Testing Institution. 





The first electrical testing establishment in Scandin- 
avia has been opened at Stockholm, by Herr Azel Es- 
telle, a well known Swedish electrical engineer. The 
establishment is modelled on the Physikalischtech- 
nische Reichsanstalt, in Berlin, and undertakes the 
testing of electrical apparatus by instruments supplied 
by the institution, the draughting of plans for electrical 
installations, estimates, ete. 

Aor more... — 
A New Alternator. 


The accompanying illustration shows the 2,000-light 
pattern of the new La Roche alternator manufactured 
by the La Roche Electric Works, Philadelphia Pa., 
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LA ROCHE ALTERNATOR, 


which embodies all the most recent improvements. 
‘The electrical design of these alternators, both of the 
single and two-phase types, is such that while main- 
taining a practically constant potential from no load to 
full load, the iron losses have been reduced to a mini- 
mum, and by means of the greatly diminished air gap 
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and close proximity of the armature coils to the mag- 
netic circuit the electrical efficiency has been increased. 
The copper on the armature is said to be probably less 
than that of any other alternator on the market of equal 
output, for by an improved method of winding and 
placing the armature coils it has been found possible 
to entirely do away with the so-called “dead” wire on 
the armature. 

Another novel and vital feature of the La Roche al- 
ternator is the method of connecting the armature, by 
which the potential between the different coils is great- 
ly reduced below the total E. M. F. developed by the 
dynamo. 

Mechanically, the design of the alternator is so pro- 
portioned as to render it remarkably stable and firm 
upon the foundation, but capable of perfect adjustment 
by means of heavy cast iron sub-bases provided with a 
belt tightener. The machines are provided with large 
self-oiling and self-aligning bearings of the ball and 
socket type, well babbited and provided with an auto- 
matic overflow with brass rings for securing a contin- 
uous lubrication. Another feature, the construction of 
the brush. holders, will prove highly advantageous 
where it is required to suddenly lift the brush from the 
collector. Other details of construction have been per- 
fected to meet the practical requirements of alternating 
current distribution, suggested after a trial of six years, 
during which time they have undergone modifications 
and readjustments, to embody what practical experi- 
ence has undoubtedly dictated to be the best for this 
field of work. 
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A Large Mine Pump. 





The application of electricity to mine service, al- 
though but one of the later departures in the field, has 
already attained a degree of perfection which allows it 


to become a formidable competitor to both steam and . 


compressed air. This fact was ably demonstrated at 
the Chicago Exposition by the apparatus of the Gen- 
eral Electric Company, which alone made a complete 
exhibit of mining electrical machinery. 

The largest and most striking piece of machinery in 
this mining exhibit was a single reduction electric 
pump employed to furnish a head of water to a Pelton 
wheel in the exhibit illustrating the transmission of 
power by three-phase currents. 

This pump is triplex double acting, having outside 
packed plungers, operated by means of crossheads 
and connecting rods, from an extra heavy forged steel 
crank shaft. It was designed for mine work, and has 
a capacity of 500 gallons per minute against 650 feet 
head. The plungers are of bronze, have a diameter of 
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this fact is a matter of considerable importance when 
it is a question of installing pumps in the underground 
recesses of mines. Hitherto, pumps of this class have 
always been constructed with two sets of gears, but 
in this pump one set is economized by the slow speed 
of the motor, and a proportionate gain in efficiency 
effected. 

The pump throughout is solidly, substantially and 
extra heavily constructed and may be run for long peri- 
ods without cessation at its full rated capacity. An 
electric pump of similar capacity to this has been for 
some time past operating successfully in the Calumet & 
Hecla mine. 

————_2++- 2 oe 
The Austin Dam. 





The dam across the Colorado River at Austin, Tex., 
which has recently been completed, is a work of great 





VICTOR TURBINES FOR 


magnitude, and of much interest. This dam _ holds 
back a body of water forming a lake 24 miles long, 
furnishing water power that will add much to the 
future importance of Austin as a manufacturing centre. 

The survey for the dam began in May, 1890; the con- 
tract for its construction was awarded in October of 
the same year, and the work of excavation was com- 
menced at once; the first stone was laid in May, 1891, 
and the dam was completed in May of the present year. 





A LARCE 


5% inches, and are 18-inch stroke, and when operating 
at full capacity require 50 revolutions of the crank 
shaft per minute, giving a plunger speed of 150 feet. 
The cylinders and valve chambers are made of composi- 
tion metal in order to resist the action of bad mine 
water. The pump is operated through a single set of 
gears by a General Electric six-pole 75 kw. motor, 
making 275 revolutions per minute. This necessitates 
a reduction of only five to one at the gears. The de- 
sign of the pump is, in many respects, novel. The ar- 
rangement of the armature shaft, which is prolonged 
over the top of the pump, brings the motor to one side 
of the pump instead of in front, as is usually the case. 
By this means a great saving in space is effected, and 


MINE~ PUMP, 


It is 1,150 feet long, 68 feet in height, 66 feet wide at 
the base and 16 at the top, cost about $608,000, and will 
furnish 14,500 h. p. for 60 hours per week. Both up- 
stream and downstream faces are constructed of gran- 
ite, and the interior is of limestone, all laid in Portland 
cement mortar, three parts sand to one of cement. 

In the construction of the dam an overhead cableway 
1,850 feet long, with a span of 1,350 feet, was used— 
the longest span of the kind ever operated. The cable 
was 244 inches in diameter, and was suspended from 
towers on the bluffs on opposite sides of the river, 
the easterly tower being considerably higher than the 
other. The granite and other material were hoisted 
from a railway on the eastern side to the cableway 





VoL. XXII. No. 21, 
and moved to the desired part of the dam by means § 
of a suspended carrier operated by a hoisting en 
gine in the eastern tower. 2 
The power house is situated at the eastern end of th § 
dam, water being taken from the lake through eightk 
nine-foot penstocks, some of which are shown partly # 
completed in the engraving. The Stilwell-Bierce and 
Smith-Vaile Company, of Dayton, O., were awarded the 
contract for the power plant, 24,000 h. p. of Victor tur- 
bines and two pairs of 4,000,000-gallon pumps, the 
latter to furnish water for a 100,000,000-gallon reser-Rr 
voir for the city water-works. A pair of the turbines 3’, 
are shown in the accompanying cut. They are cylinder ‘ 
gate Victors on horizontal shafts, with two feeders and 
central discharge. This plant will furnish power for a 
complete system of electrical distribution for Austin, 
including lighting, street railway service, and power for 
manufacturing purposes. 













THE AUSTIN DAM P.AnT, 


The pumps are horizontal double-acting ones of the 
plunger type, having two pump cylinders to each pair. 
They are driven by two vertical turbines of 200 h. p. 
each, under 54 feet head, the shafts being connected 
to the pumps by bevel gears. 

The cost of the entire work, including reservoir, dis- 
tribution system, power house and dam, is not far 
from $1,400,000, the pumps and turbines alone costing 
$70,000. About 40 miles of pipe, ranging in diameter 
from two feet to six inches, were required in the dis 
tribution system for the city water-works. 


2 —_——™ 
A New D. P. Switch. 





We illustrate a new double pole switch, being placed 
on the market by the Iona Manufacturing Company, 
336 Congress street, Boston, which is claimed to be the 
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DovuBLE POLE SWITCH. 


smallest switch made. The switch, as will be seen; is 
simple in construction, is easily wired, and has a larger 
carrying capacity than other switches of much larger 
size. Another thing that makes this switch popula! 
with users is the fact that each switch is marked “On” 
and “Off,” showing its condition at a glance. 

ee 


Vertical Cross Compound Engine. 








The accompanying illustration represents a vertica! 
engine designed by the Ball Engine Company, Erie. 
-a., and adapted especially for electric lighting and 
electric railway service. It will be built in sever:! 
forms: Cross compound, triple and quadruple expa! 
sion. The view shows a cross compound vertical e! 
gine, the high pressure cylinder of which is 16 inches: 
low pressure cylinder, 28 inches; stroke, 16 inches, and 
revolutions, 240. 

The engine being of the inclosed form has not onl) 
the advantage of cleanliness, but by its manner of 
construction all the parts are readily reached. For i 
stance, the shaft boxes may be removed and the shaft 
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taken out without the disturbance of any other part 
of the engine, and with the greatest facility and ease. 
The valves are simple and durable. As originally fitted 
up they are absolutely steam tight, and owing to their 
construction continue to follow up their wear without 


any outside attention. The valvedriving mech- 
oo os — lt 


~ cyl 










anism is very simple and designed so that all neces- 
sary adjustments may be speedily and safely accom- 
plished by attendants of average ability. Internal con- 
densation is reduced to a minimum, and compression 
used to its greatest point of economy. The crank 
shaft is a solid steel forging from end to end, of ample 
proportions, and the crank shaft bearings are adjustable 
for wear. It is claimed for the governor that it will 
give practically perfect regulation, with almost entire 
freedom from wear and unequalled quickness of action. 
It is economical and cleanly in the use of oil, simple and 
durable, and noiseless in operation. 


COMMUTATOR PREPARATION. 


The engine from a mechanical standpoint is well de- 
signed as to distribution of material, and is thoroughly 
well built. The use of large and accurate tools in its 
construction allows the operation on each part to be 
originally perfect in itself. The engine is adapted for 
hard and ‘constant service in the most trying situations, 
and it is claimed that for an equal transmission of 
power, either as a steady or a widely inter- 
mittent quantity, it has no superior in any 
form, 





Se 
A Dynamo Brush Grinder. 





We illustrate a dynamo brush grinder 
manufactured by the Springfield Emery 
Wheel Company. Bridgeport, Conn., by 
means of which a brush may be quickly and 





DYNAMO BRUSH GRINDER. 


‘accurately ground to any bevel required. By means 
of a clamp, the rest may be adjusted to grind any size 
of brush, and the work is moved forward to the emery 
wheel by a screw with a milled head on the back of 
the rest. The work is passed over the face of the emery 
wheel by means of the hand lever at the right of the 
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SECTION OF VERTICAL COMPOUND ENCINE, 
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rest. This machine weighs 50U pounds. The height 

from the floor to the centre of the spindle is 37 inches, 

and the floor space is 20 by 24 inches. The length of 

the bearings is 5% inches, the diameter of the spindle 

in the bearing is 1% inches, and the distance between 

the wheels is 21 inches. The spindle is 32 inches long. 
Any size of emery wheel may 
be used up to 16 inches in diam- 
eter. 


a e A A Commutator Preparation. 

. Any one using carbon brushes 
knows the extreme difficulty in 

getting a perfect bearing of the 

entire surface of the brush that 


is supposed to rest upon the 
commutator, and it has been 
almost impossible to get a 


brush to bear properly until it has worn itself down 
in time. The E. G. Bernard Company, Troy, N. Y., has 
placed upon the market a preparation which they claim 
will, when a new brush is put upon the machine, at 
once build it up so as to have a full bearing on the 
commutator, there being a preparation in the com- 
pound that assimilates readily with the carbon brush 
and becomes a part of it. The preparation does away 
entirely with the use of oil or other grease and enables 
the dynamo tender to keep his machine always in a 
cleanly condition. It will besides prolong the life of 
both brushes and commutator by at least 50 per cent., 
it is claimed, and can be 
used with either copper or 
carbon brushes. ‘ihe man- 
ufacturers, who have _in- 
stalled over 400 plants. 
state that they have used 
this preparation for some 
years in their own work, and therefore feel. satistied 
that their claims will be substantiated. 
acc eupentcahiatcbebabeiamadgenss tits tid tana teehee 


An Are Light Switchboard. 


We illustrate a 50 circuit are light switchboard re- 
cently constructed by the W. 8S. Hill Electric Company, 





401 


the board, so that there is no metal whatever on the 
face of it to appear unsightly or be dangerous to the 
operator. 


The Sterling Supply Company, 


One of the most interesting exhibits at the recent con- 
vention of the American Street Railway Association at 
Milwaukee was that of the Sterling Supply Company, of 
New York. This display attracted a good deal of atten- 
tion by the character and quality of the apparatus and © 
its unique arrangement. The accompanying illustration 
gives a good idea of the exhibit, which included among 
other things the Sterling ear heater, the Sterling reg- 
ister and the Sterling sand--box. Mr. J. Henry Carson, 
the president of the company, Mr. Howard Wheeler. 
general manager, and Mr. John Kennelly. engineer, were 
present and explained the construction and operation 
of their apparatus, which has met with such flattering 


| 


sien doitiditiialianiaieas inte edad ee 


AN ATTRACTIVE EXHIBIT AT THE MILWAUKEE CONVENTION, 


success, although but recently brough*t to the attention 
of street railway men. 
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A Two-Wire Cleat. 





An improved form of two-wire cleat has recently been 
placed upon the market by the Conover Insulator Com- 
pany, Cincinnati, O. These cleats are maw. of vitrified 





Two-WIRE CLEAT. 


china in one solid piece. They are self-tying, and this 
feature is not dependent Upon the tension of the sup- 
porting screws. The danger of breakage is thus obvi- 
ated, and they prevent the disfigurement of the ceil- 





ARC LICHT SWITCHBOARD. 


Boston, Mass., for the Narragansett Electric Lighting 
Company. 

One of the prominent features of the switchboard is 
that all working and contact parts are blind fastened 
to the back side of the boards in the most rigid manner, 


thus avoiding the necessity of having bolts go through 


ing by dust and smoke settling around the wire. The 
insulation of the circuit is also increased by prevent- 
ing the contact of the wire with the ceiling. They are 
made of one size for No. 10 and smaller insulated wire. 
The annular tie wire groove of the commou knob for 
dead ending purposes is retained. 
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Financial Intelligence. 
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THE ELECTRICAL STOCK MARKET. 


New York, Nov. 11, 1893. 


ELECTRICAL STOCKS have fallen somewhat in the back- 
ground so far as any large participation in the general stock 
market is concerned. This does not by any means go to show 
that the electrical trade has not joined in the revival of busi- 
ness. On the contrary every day brings news of large orders 
having been placed, and the indications are that the volume of 
business to be done this winter will not compare unfavorably 
with what was accomplished in similar periods of previous 
years. But there has been a lack of genuinely speculative ac- 
tivity in electrical securities, with the consequent result of 
quotations not being materially altered by the week's opera- 
tions or fluctuations, 


GENERAL ELECTRIC matters have been unusually quiet. 
This company is generally the subject of so much gossip and 
talk, favorable and adverse, that a lack of rumors affecting 
the stock market value such as has been noticeable this week 
must be commented upon. It is, perhaps, not unjust criticism 
to say that many of the reports spread broadcast in the past were 
directly traceable to inside quarters, and that they were in- 
spired solely for their effect upon the daily quotation of the 
General Electric stock. It may be hailed as a good sign then 
that so little news is now coming out regarding the stock. It was 
pointed out in previous lette#s that the company’s officials had 
seemingly learned g lesson from its vicissitudes of the past 
summer, and had made up their minds that placing orders in 
the trade proper was a better way to m:ke money than placing 
orders in brokers’ offices,, The management is seemingly ap 
plying itself to its proper work, with the result that there is 
once more a future for the General Electric Company. Thus 
it was announced this week that the People’s and Electric Trac- 
tion companies, of Philadelphia, would give to the General 
Electric Company the contracts for furnishing all motor and 
car equipments for the lines of these two companies, The 
total cost of equipping the cars Will amount to something like 
$2,000,000. The General Electric Company has also secured the 
eontract from the People’s Traction Company for generators 
and a contract to supply the generators for the power house 
of the Tenth and Eleventh streets branch of the Electric Trac- 
tion Company. Of course one hears a little once in a while of 
the old troubles besetting the company. The opposition to 
President Coffin, so violent at times last summer as to threaten 
the disruption of the corporation, has not died out, by any 
means, but it seems that the people heading it have been so 
thwarted and crippled in certain directions as to cry a forced 
halt; and a truce, how long to be kept no one knows, has been 
called in the internal warfare. November dividends are now 
irrevocably passed. When dividend payments are to be re- 
sumed no one knows, but the prospects are such as to assure 
an early resumption of the distribution of profits among in- 
siders. 

WESTINGHOUSE ELECTRIC quotations naturally retain the 
strength occasioned by the announcement last week of its good 
business record. The plant to be installea by it to gemerate 
electricity from Niagara Falls is to be of such enormous char- 
acter as to allow of the distribution of electricity over an im- 
mense extent of territory. The power to be generated from the 
falls will be peddled out. This week there was incorporated 
at Albany the Cataract General Electric Company, whose os- 
tensible purpose is to purchase and sell electric power in Mon- 
roe county. It is understood, however, that the company is 
formed mainly for the purpose of furnishing power on the Erie 
Canal. Among the directors is Thomas C. Platt, the Repub- 
lican leader, aud, in view of the fact that the Republican party 
will soon come into control of both branches of the State Legis- 
lature and most of the state offices, it is likely that Mr. Platt's 
company will be allowed to string its wires along the Erie 
Canal and furnish trolley motive power for canal boats under 
patents owned by and plants furnished by the Westinghouse 
Electric Company. It is also said that one of the electricians 
of the Cataract General Electric Company is connected in 
an official capacity with the Westinghouse people. This would 
still further make it evident that the Westinghouse Electric 
Company will furnish all of the electrical apparatus in the de- 
velopment and distribution of the Niagara electric power. 

WESTERN UNION’S FLUCTUATIONS this week have not 
been of a character to indicate unusual circumstances. Mr. 
George Gould has returned to New York and has given his in- 
timates assurances that the company is again making as much 
money as ever, the retrenchment in expenses having made up 
for the losses occasioned by less business and damage from 
storms. There have been some bear attacks on the stock dur- 
ing the week just closed, but nothing has occurred to base any 
decided movement in either direction of the stock's quota- 
tion. 


THE AMERICAN DISTRICT TELEGRAPH COMPANY'S 
BOARD OF DIRECTORS, at a meeting held on Thursday, de- 
clared a dividend of one per cent. on the steck; it is payable 
on Dee, 18 No dividend was paid at the last meeting, because 
of the falling off in gross earnings during the summer months, 
but the reduction in operating expenses has made possible the 
present distribution of profits. The treasurer reports that since 
the first of November there has been a decided improvement in 
the volume of business. The new electrical department recent- 
ly established for the care of electric bells, burglar alarms, 
etc., will prove, adds the treasurer, a source of large profit to 
the company. It now has 30,000 subscribers in New York 
City. There is renewed talk that the system will soon be taken 
by the Western Union Company, but so far nothing more than 
talk has developed. 

THE EDISON ELECTRIC .LIGHT COMPANY, of Chicago, 
has had its revenues threatened by the privilege granted by 
the Chicago City Council to the Mutual Electric Light and 
Power Company to supply electric light or power anywhere on 
the south side, hitherto the exclusive domain of the Edison 
Electric Light Company. The proposition of the city to buy 
the million dollar World's Fair electric light plant also proves 
a disturbing factor. In consequence of all this threatened com- 
petition, the stock, during recent days, has depreciated in value. 


THE CENTRAL AND SOUTH AMERICAN CABLE AND 
TELEGRAPH COMPANY will have to compete soon on certain 
of its land lines with a new telegraph line soon to be opened 
between Buenos Ayres, Argentine Republic, and Valparaiso, 
Chill. There is a project on foot, however, to unite its South 
American lines with the Mexican telegraphic system by con- 
tinuous land lines through Central America. 


- 
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AMERICAN BELL TELEPHONE stock has dropped several 
points in the Boston market on heavy realization sales brought 
about by forced liquidation on the part of an operator in need 
of funds. 


THB FORT WAYNE ELECTRIC COMPANY has taken no 
further steps toward completely breaking away from the Gen- 
eral Electric Company. Mr. R. T. McDonald, the treasurer and 
soul of the company, is involved in the Madison Square Bank 
trouble, and it will need all his time and money to straighten 
out his bank affairs, so that the plan of the Fort Wayne people 
to have their own distributing offices in the South and West 
must wait a little while. 

THE COMMERCIAL CABLE is to lay a third cable. The re- 
port that Mr. Mackay wanted to sell the Postal Telegraph Com- 
pany to the Western Union people grew out of the fact that 
a good deal of money is needed to lay the cable contemplated 
and it was said that Mr. Mackay could not get the necessary 
funds except by selling his Postal Telegraph stock. As recited 
here last week, Mr. Mackay denies the story and sates that he 
has and can get all the money he needs to lay the new cable. 

ELECTRICAL STOCKS. 
Par. Bid. Asked, 






Brush IIl., New York..............000. aeets a a ae 
Detroit Electrical Works................... 3 
East River Electric Light.............ccccseee sovees iv0 40 65H 
tlectric Con. & Supply SES we'seee-. -~xbeevers 15 15 16 
"s tess SR cicnrctes. ..<deaxnes - bb 15 17 
Edison Electric Il)., New York...................06. 100 «69F)~— 988 
- ba a ‘go em aa 104 105 
Edison Electric lll., Brooklyn....................... 100 «6990 95 
= ~ SEES wood cu vibe vesace ices - 100 115 124 
« " Fe day nh cesadeesos .- 100 220 230 
- - AR aos 60s x00 0nbaee ss 100 120 = 125 
Edison Electric Light of Europe..................... ei 2% 5 
Pe CEES Bote TEES 5 Ca gaesccccvacccsienese > tee 80 = 85 
ao tti(‘(‘sé‘ RR A ai ae 5 12 
Fort Wayne Electric....... ‘ ieee saecaaed 44% 5 
General Electric Com 42 42% 
. Pee tS, 65. oghneccewaves ossede Fe 79% 
Interior Conduit and Ins, Co .. ................0008- 1000 lO 
Mount Morris Electric......... Fis epee enses as Genes ma Ke 65 
Westinghouse Consolidated................ .......... 50 §=625%so26 
” i at uns -becee 0+ — 41 43 
Clevelzad General Electric Co.................. a-t 80 = 87 
Western Union Telegruph..................... ++ .. 50 8734 W% 





AFFAIRS OF THE COMPANIES. 


JOHN B. WALLACH, receiver of the Ansonia (Conn.) Elec- 
tric Company, has resigned. 

THE WENSTROM ELECTRIC CUMPANY, at Calverton. 
Md., started up on Nov. 6 with a force of 40 men. The plant 
has been idle over two years. President Smith says that the 
prospects are very bright for the future. The company, he 
said, is figuring on. several snug contracts. 

THE CONSOLIDATED CAR HEATING COMPANY, Albany, 
N. Y., organized in August, 1889, reports that the sales have 
just passed the million dollar mark; the total at the close of 
business on Noy. 14 being $1,003,598.89. These figures show 
perhaps more clearly than anything else the progress the com- 
pany has made and the esteem in which its appliances are held 
by railroads throughout the United States and Canada. 

THE NATIONAL ELECTRIC MANUFACTURING COM- 
PANY’'S plant at Eau Claire, Wis., was sold on Nov. 1 by 
Receiver R. E. Rust to Peter Truax, of Eau Claire, at $7,5uv0. 
This does not include any of the manufactured product. It is 
a question if the judge will confirm the sale, as the appraiser's 
figures put the value of the plant at a much higher amount. The 
books last May showed the plant to be worth $82,000, and it 
was recently appraised at $32,000. 

NIAGARA FALLS, N. Y.—President Hunt, of the Pittsburgh 
Reduction Company, bas made arrangements for the construc- 
tion of their immense aluminium plant. They are the first to 
lease electric power. The Briggs Manufacturing Company of 
Niagara Falls has been organized in Wheeling, W. Va., with 
$1,000,000 capital. They will make the Briggs patent press 
feeder. Boston, Toronto and Dayton, O., men are interested. 
The plan includes the consolidation of the Morrison stitching 
machine interests. 

THE COMPLETE ELECTRIC CONSTRUCTION COMPANY, 
121 Liberty street, New York, has elected the following officers: 
Mr. John A. Seely, president and general manager; Mr. W. H. 
Baker, of the Postal Telegraph Company, vice-president; Mr. 
OG. O. Baker, Jr., of Baker & Co., platinum refiners, sec- 
retary and treasurer; Mr. Geo. G. Ward, of the Commercial 
Cable Company, and Mr. Geo. F. Porter, secretary of the Na- 
tional Electric Light Association, directors. Mr. Baker retains 
his interest in Baker & Co., and his position there will be un- 
affected by his connection with this company. 


NEW INCORPORATIONS. 


THE PITTSBURGH ELECTRIC COMPANY, Pittsburgh, Pa., 
capital stock $5,000, has been formed to supply light, heat and 
power by means of electricity. J. A. Curry, Wilkinsburg, and 
W. H. Warwick, Bellevue, Pa., are the promoters. 

THE WANOOSNOR POWER COMPANY, Fitchburg, Mass., 
capital stock $20,000, has been formed to furnish electric power 
for mechanical and manufacturing purposes. D. Simonds, G. 
M. Holman and A, T. Gifford are the promoters. 

THE DEMING LAND AND WATER COMPANY, Deming, 
N. M., capital stock $700,000, has been formed to construct 
electric light plants, ete., efc., In Deming. The interested par- 
ties are P. C. Smith, 8S. C. Hobart, C. F. Thayer, J. L. Van Ars- 
dale and C, F. Easby. 

THE BUTTERMILK FALLS ELECTRIC COMPANY, High- 
lands, N. Y., capital stock $15,000, has been formed to manu- 
facture and use electricity for light, heat and power. C. F. 
Roe, G. W. Flood, Highland Falls, and W. C. Anthony, New- 
burgh, N. Y., are the promoters. 

THE MANITOU ELECTRIC RAILWAY AND CASINO COM- 
PANY, Manitou, Colo., capital stock $125,000, has been formed 
to construct, operate and maintain a system of electric street 
railways, etc. M. A. Leddy, J. Hurlbert, S. King and H. lL. 
Cable, of Manitou, Colo., are interested. 














Special Gorrespondence, | 
NEW YORK NOTES, = 


OFFICE OF THE ELECTRICAL WORLD, 
167-176 Times BUILDING, NEW YORK, Nov, 13, 1893. 


THE MAYOR has reappointed Jacob Hess, Theodore Moss and 
Walter Storm as subway commissioners. 
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MR. W. T. M. MOTTRAM has become general sales agent 
for the Curtis Electric Manufacturing Company. 


MR. WILLARD L. CANDEE, of the Okonite Company, sailed 
Saturday last on the ‘‘Lucania,’’ of the Cunard line. Mr. Can- 
dee expects to return in January. 


MESSRS. DOUBLEDAY, MITCHELL & CO. are ship- 
ping a considerable amount of goods to Cuba. They report their 
business in canvas jacket goods and canvasite wire as improy- 
ing. 

THE ALEXANDER, BARNEY & CHAPIN stock of electrica| 
supplies, fixtures, etc., has been removed te 67 Cortlandt street, 
where it will be on general sale, until entirely disposed of. 
Mr. D. Chalmers is in charge as representative of the receiver. 

MR. W. M. SHEEHAN, of the Hyer-Sheehan Motor Company, 
Newburgh, N. Y., has just taken a contract for erecting a 15v 
h. p. water power plant, to transmit current for light and powe: 
seven miles, for the Buttermilk Falls Electric Company, at 
Highland Falls, N. Y. 


MR. T. R. M’LEOD, of McLeod, Ward & Company. 91 Liberty 
street, New York, was married Wednesday, Noy. 8. Mr. and 
Mrs. McLeod, to whom The Electrical World offers its con 
gratulations and wishes for their future prosperity, are spend 
ing a few weeks in Canada. 


MR. CHAS. A. SCHIEREN was elected mayor of the city of 
Brooklyn, N. Y., Nov. 7, last, as predicted by The Electrical 
World in its issue dated Oct. 21, by a handsome majority, 
exceeding 32,000 votes. The electrical fraternity in general 
and The Electrical World in particular extend to Mr. Schieren 
their hearty congratulations. 


MR. HARRY ALEXANDER, the electrical contractor, 126 
Liberty street, is suffering from the effects of a serious acci 
dent, by which two ingers of his left hand were severely 
crushed a few days since by heavy machinery which was being 
set in place by workmen on a contract on which he is en 
gaged. He hopes to escape without the loss of the fingers 

MR. A. W. STEDMAN, managing director of the Newton 
Rubber Works, was in New York during the week to close a 
contract with the Standard Railroad Equipment Company, of 
143 Liberty street, for the exclusive sale of the Hubbell elec- 
trie lantern and types of batteries made under the Hub- 
bell patents. These rights cover New York State and New 
Jersey, and the mines of Pennsylvania along the lines of the 
Reading system. 

THE J. W. FOWLER CAR COMPANY is building 25 18-foot 
cars for the Lake Roland road of Baltimore. These cars are 
exceedingly handsome, being finished in mahogany, with heavy 
bronze trimmings throughout. The company is also making a 
number of sweepers for the Baltimore Traction Company, the 
Traction Company of Scranton, the Newark & South Orange 
road, and others, including sweepers to go to Hartford, Conn., 
and Newburyport, Mass. Two of their latest improved sweepers 
are for the Brooklyn City & Newtown road, while the Atlantic 
Avenue road of Brooklyn takes 10 sweepers. Among the num- 
erous sales recently made by Mr. Geo. 8S. Whipp, selling agent 
for the company, 26 Cortlandt street, New York, 1s an order 
taken last week for 26 cars to go to South America. 

ey 


PIPISBURGH NOTES, 


PITTSBURGH, Pa., Nov. 11, 1893. 

THIEVES BROKE into the warerooms of the West Newton 
Electric Light Company recently and stole a hundred 16 ¢. p. 
lamps and 75 sockets. The goods are supposed to have been 
taken to Pittsburgh. 

THE PITTSBURGH BLECTRIC COMPANY has been char- 
tered with the State Department at MHarrisburgh; capital 
$5,000. The directors are James A. Curry, William H. H. Wa: 
wick, Robert A. Johnston, William M. Gillespie and Edwin L. 
Allen. 

A FIRE OCCURRED in Mansfield, O., recently and did con 
siderable damage to the power house of the Mansfield Citizen's 
Electric Street Railway Company, amounting to about $10,000. 
The road was equipped with the Westinghouse electric systei 
The operation of the line will be interrupted for a few days 

THE CANONSBURG ELECTRIC LIGHT COMPANY, of Can 
onsburg, Pa., was recently organized. The officers are John L. 
McClelland, president; Samuel McWilliams, secretary, and 
John 8. Speer, treasurer. The company has secured a contract 
for five years from the Canonsburg borough for lighting the 
streets with are lights, the rate to be paid for the lights being 
$60 per lamp per year. 

THE ANNUAL MBETING of the board of directors of the 
Birmingham Traction Company, of this city, was held a few 
days ago and organized with the following officers: H. Sellers 
McKee, president; C. M. Clark, vice-president; T. J. Tener, se: 
retary; Daniel Beach, treasurer; C. M. Clark, J. Milton Duff, 
J. H. Bakewell, executive committee; J. M. Wittengill aud D 
%. Brickell, incline committee; T. H. Given and C. M. Clark, 
finance committee. 

A LARGE FIRE in the city of Pittsburgh recently de 
stroyed the buildings of the Cold Storage Company, and _ the 
Chautauqua Lake Ice Company, and dangerously threat 
ened the central station of the Allegheny County Light Com 
pany situated quite close to the former. Fortunately, howeve 
there was no damage done to the light plant, and the only in 
convenience suffered by the company and the public existed 
in a temporary darkness of two hours caused by the cutting 
of some of the lines. 

THH FIRST CAR was run Novy. 1 over the completed 
tracks of the McKeesport & Wilmerding electric railwa) 
The road is five miles long and connects two of the most thriv 
ing little manufacturing towns in western Pennsylvania. Th: 
road is equipped with the Westinghouse electric railway sys 
tem, A special feature of the line is, that the Adams Express 
Company has made an arrangement with the railway compan) 
by which the latter carries express packages, and for this pur 
pose special express cars have been built and will be operated. 





NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL eave. | 








Room 91, Hathaway Building, 620 Atlantic Ave., 
Boston, Mass., Nov. 11, 1893. 


THE NEW ENGLAND TELEPHONE AND TELEGRAPH 
COMPANY has declared a dividend of 75 per cent. per share, 
payable Nov. 15, 1893. 

THE BOSTON CARWHEEL COMPANY, 620 Atlantic uvenue 
is getting out a handsome desk calendar and blotter. If you 
want one put in your application. 


EAST HARTFORD ELECTRIC LIGHT AND POWER COM 
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NOVEMBER 18, 1893, 


PANY.—This is the name of a new organization which has 
recently bee effected. The officers are the following: P. S. 
Bryant, president; A. C. Liebert, secretary, and L. 8S. Forbes, 
treasurer. 

THE F. E. BELDEN MICA MINING COMPANY is erecting 
a large quartz and feldspar mill, and expects to have it com- 
pleted within a few days, and by Jan. 1 will be able to fill 
orders. This company has just declared the regular monthly 
dividend, which will be paid Nov. 20, 1893, to stockholders of 
record Nov. 17, 1893. 

MR. J. B. SARGENT reports the following sales of Stirling 
water tube boilers since Oct. 1, 1893: L. A. Riley & Co., Cen- 
tralia, Pa., 250 h. p.; Simpson & Watkins, Scranton, Pa., 300 
h. p.; J. I. Case Threshing Machine Company, Racine, Wis., 
300 h. p.; Adriance, Platt & Co., Poughkeepsie, N. Y., 250 h. p.; 
Midland Street Company, Muncie, Ind., 400 h. p. 


DARIEN, CONN.—A meeting was held to consider the propo- 
sition of the Stamford Street Railway Company to build an 
electric line to this town, and a committee was appointed to 
investigate and report at a future meeting. Rev. Arthur Roqua, 
Robert S. Purdy, Chas. W. Raymond, Alex. Mackey and Frank- 
lin Jones are the committee. President Fosdick, of the com- 
pany at Stamford, will give details. 

THE UNIVERSAL ELECTRIC COMPANY has recently been 
organized by a few gentlemen of Boston, for the purpose of 
maunfacturing primary batteries under patents owned by the 
company. The business offices of the corporation are located 
in the Equitable Building, its corporate office being in Portland, 
Me. Its factory is on Broad street, Boston. The battery owned 
by this company has aroused much interest among our best 
electricians here, several of whom having been permitted to 
make their own tests and examine the battery at will. The 
tests made for the owners have been made entirely by Mr. Kel- 
logg, of the Whitney Electrical Instrument Company. Some 
of the results from these tests are very favorable. The initial 
current runs from 150 to 200 amperes. The maximum ranges 
from 65 to 95; its mean or working current 25 to 30 amperes. 
Its persistence is surprising. On a rheostat resistance test 
its iron cell battery has shown a continuous delivery of 27 
amperes for a period of six hours. A severe test is to dis- 
charge the cell through an ammeter, and the time of discharge 
averages about one hour. Its recuperative powers are extraor- 
dinary. Commencing with a delivery of 65 amperes, after being 
fully discharged, it has in five minutes recovered itself com- 
pletely to the starting point of 65 amperes delivery. These 
tests may be said to give results quite phenomenal and exceed- 
ingly gratifying to the company’s manager, Mr. Ralph W. Gor- 
don, of Boston. 





WESTERN NOTES. 
BRANCH OFFICE OF THE ELECTRICAL WORLD, 
936 MONADNOCK BUILDING, CHICAGO, Nov. 11, 1893. 

THE ELGIN ELECTRIC LAUNCH COMPANY, Elgin, II, 
is the name of a new concern, not incorporated, of which 
Frederick Sedgewick is at the head. It equips launches with 
electric motors, varying in power from one-fourth to four horse 
power, and furnishes motors for other purposes. 

THE RAILWAY EQUIPMENT COMPANY, Chicago, re- 
alizing the necessity of providing an economical and practical 
rail bond, one which would provide an absolutely perfect con- 
nection, doing away with the possibility of corrosion, oxida- 
tion or electrolysis, in fact making such a solid joint that no 
air or moisture could possibly enter to destroy the connection, 
has lately brought out a new rail bond spring bushing, which 
bids fair to become standard in the trade. The bushing is a 
steel tube and measures one thirty-second inch larger than the 
hole in the rail; an opening in the bushing measures just one 
thirty-second. When the bushing is put on the wire and driven 
in, the opening closes tightly and results in making practically 
one piece of the rail, bushing and wire. As a needed addi- 
tion to the equipment of electric roads, this device is worthy 
of investigation. 





UREGON Cry, Ore , Nov. 6, 1893. 
SOUTH BEND, WASH., voted against bonding the city to 
purchase the local electric lighting system. 
FRANK WATERHOUSE, of the Waterhouse & Gamble Co., 
visited Portland, Ore., recently on his way to California. 


MR. SIDNEY Z. MITCHELL, district manager of the North- 
west General Electric Company, with headquarters in Port- 
land, Ore., was married to Miss Alice P. Bell, of that city, Oct. 
25. After a reception, Mr. and Mrs. Mitchell departed for Chi- 
cago and the Eastern States. 


THH NORTHWEST GENERAL ELECTRIC COMPANY, 
through its Seattle district) agency, has closed a contract with 
Peter Wingren, of La Conner, Wash., for a central station 
plant, which is now being installed. The equipment includes 
two 300-light incandescent machines and one 30-light are dy- 
namo, 


CHIEF ELECTRICIAN W. C. CHENEY, of the Portland Gen- 
eral Electric Company, has returned to his home in Oregon 
City after a prolonged stay in the East looking after the com- 
pany’s special three-phase machinery now being constructed for 
the new electric station in Oregon City by the General Electric 
Company. 

THE OAKLAND CONSOLIDATED STREET RAILROAD, of 
Oakland, Cal., has inaugurated a novel contest for the benefit 
of its patrons. Every person riding will be given a ticket, and 
the person turning over the greatest number of tickets at the 
end of two months will receive the first prize. By this plan 
200 will be returned to the passengers by the company every 
two months. 

IT IS REPORTED that negotiations have been pending for 
some time between the three principal street railway systems 
of Portland, Ore., looking toward a consolidation of their in- 
terests. The lines involved comprise over 100 miles of track- 
age. It is estimated that possibly $50,000 yearly could be saved 
in operating expenses by the proposed consolidation. 


THH WESTINGHOUSD ELECTRIC AND MANUFACTUR- 
ING COMPANY, of Pittsburgh, recently located a district office 
at 805 Chamber of Commerce Building, in Portland, Ore. Mr. 
R. L. Warner is in charge as district agent. This agency re- 
cently closed a contract with the Portland Consolidated Street 
Railway Company for six 25-h. p. double car equipments, with 
“type G” contreliers. 

THE PORTLAND GENERAL ELECTRIC COMPANY is mak- 
ing great efforts to complete the new water power station at 
Oregon City at the earliest possible date, in order to relieve the 
pressure upon the present electric station. The work has been 
greatly hindered by a sudden rise of the Willamette River, 
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which submerged the cofferdam, but everything possible will be 
done to complete the station by the time the machines arrive, 
of which two are now completed.. There will be 20 alternating 
dynamos, all of them being three-phase machines of a special 
type. 

THE CITY OF PORTLAND, ORE., was shocked on the morn- 
ing of Nov. 1 by the news that an electric car on the Past 
Side Railway Company’s Oregon City line had plunged through 
an open draw in the Madison street bridge, in Portland, and 
seven persons had been drowned. The car “Inez,” in charge 
of Motorman EB. F. Terry and Conductor W. F. Powers, bound 
for Portland, arrived on the bridge about 7:45 a. m., the 
weather being foggy, with much frost on the rail. The motor- 
man said that he had switched off the current at a distance 
of four spans of the bridge from the draw and reversed at 
one span, but the brakes failed to hold the car, which rap- 
idly advanced with the wheels sliding and current reversed. 
When the red light indicating the open draw was seen, and it 
was found that the car could not be checked, the conductor 
warned the 15 or 20 passengers to save themselves, and nearly 
all jumped to the bridge with the conductor. The motorman 
clung to the remains of the frail iron gates as the car, un- 
checked by this frail barrier, plunged into the Willamette 
River, where it sank instantly. The company has been blamed 
for not providing better brakes and sanding apparatus. The 
conductor was one of the best and most experienced on the line. 
The motorman was said to have been an “extra man.’’ Both 
men were released upon their own recognizance. 





CANADIAN NOTES. 


Orrawa, Nov. ll. 


WINNIPEG.—The Winnipeg Electric Railway Company has 
reduced the wages of its employees 20 per cent. 


LONDON, ONT.—The new electric railway has been opened 
successfully and amidst great enthusiasm in London West. 


CHARLOTTETOWN, P. E. I.—A company from the United 
States is looking into the prospects of establishing an electric 
street railway service in this city. 


BRANTFORD, ONT.—An effort is being made to secure an 
electric railway system to connect the town of Brantford with 
Selkirk, on Lake Erie, a distance of 30 miles, and the estimated 
cost is placed at $200,000. 


OTTAWA, ONT.—Notice is given that supplementary letters 
patent have been issued bearing the date Oct. 13, whereby the 
total capital stock of The Citizens’ Light and Power Company 
(Limited) is increased from $100,000 to $200,000. 


LETHBRIDGE, N. W. T.—Norman Ross, of the Canadian Gen- 
eral Electric Company, has just installed a 500-light plant at 
Lethbridge and has been looking over the ground at Edmonton 
with a view to putting in an electric railway in that town. 


SELKIRK, MAN.—The electric light company has the new 
power house about completed ana expects to operate at once. 
Its new machinery is very powerful, and it will be able to 
supply part of the electricity for the running of the electric 
railway between Selkirk and. Winnipeg. 


HAMILTON, ONT.—The street railway company is trying a 
new fender. It is composed of a number of forks which run 
down the front of the car and turn along the ground about four 
or five inches from the road. Each fork has a ball point of 
some soft material, and it is set with a spring which allows it 
a certain amount of play to break the force of the impact. 


REGINA, N. W. T.—The Bank of Montreal, as assignee of 
the Polson Iron Works Company, has sued the electric light 
company on a lien order or contract for sale, to recover pos- 
session of a steam engine and other articles of machinery or 
their value. The electric light company did not defend, but 
Spring Rice intervened and was used as a defendant, he claim- 
ing the machinery sued for as mortgagee of the electric light 
company, disputing the plaintiff’s ownership of the articles. 


FREDERICKTON, N. B.—Chas. A. Palmer, Q. C., solicitor 
for a creditor, has presented Judge Palmer an application to 
put the Consolidated Hlectric Company into liquidation. Wm. 
Pugsley, Q. C., has obtained a summons calling upon the ap- 
plicant to show cause why the notice should not be set aside, 
upon the ground that the court had no jurisdiction to make an 
order for the winding up of the company under the Winding Up 
act by reason of its being a railway company and exempted 
from the operation of the statute. The judge ordered the sum- 
mons set down for argument. 


EDMONTON, N. W. T.—Norman Ross; a practical electrician 
of Toronto, is in‘Edmonton in the interests of the Canadian 
General Electric Company, to converse with the promoters of 
the electric railway. He estimates that the roadbed, including 
ties and rails, could be laid for $6,000 a mile; poles $500 a mile; 
engine, dynamo, trolley, feeder wires, motor car and two mo- 
tors, $27,000, or a total of $59,000. These estimates were 
based upon the situation as laid before him, and not from ac- 
tually going over the ground. If the company decides upon 
going on with the work he would make a survey and give them 
actual estimates, The proposed track will be standard gauge, and 
the power sufficiently strong to haul a Canadian Pacific Railway 
car up a 24% per cent. grade. The cost of operating the line is 
estimated at $278 per month. The service given would be one 
ear running six hours per day. 

MONTREAL.—The Minister of Customs has notified the Auer 
Light Company of Montreal of the adjustment of its case 
without penalty, the investigation having shown an absence 
of fraudulent intent on the part of the manager. It appears 
that the manager agreed to pay $25 per quart for the fluid 
patented by Dr. Auer, of Vienna, with the understanding that 
when the company was formed in Montreal it should have 
the right to manufacture the fluid for itself. However, 
Dr. Auer, having gone back on his agreement, the company had 
to continue to import the fluid and pay him $25 a quart for it. 
The manager estimated that $7.50 was the fair market value, 
the balance representing the inventor’s royalty, and entered it 
in the customs at that price accordingly; and the chemical ap- 
praiser of the customs in Montreal is said to have found by 
analysis that the fluid does not cost over $2 or $3 per quart to 
manufacture. Had the seizure turned out otherwise the com- 
pany stood to lose $30,000 in fine and penalty. 

BELLEVILLE, ONT.—This city is talking electric street 
railway. The mayor has laid the following offer from the 
secretary of the Canadian General Electric Company before the 
City Council: ‘In reply to a communication received from your 
Chairman of Industries, I beg, on behalf of, and for the Ca- 
nadian General Electric Company, to apply for the necessary 
franchise to enable them to build and equip an electric railway 
in your city, and herewith submit for your consideration a copy 
of the agreement between the city of Kingston and the Kings- 
ton Street Railway, my clients being willing to build and equip 
a road under a similar agreement, so far as the terms and con- 
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ditions are applicable. I should be very glad-if you would refer 
this matter te a committee with whom I may confer as to 
terms, ete,, and who could prepare and report a by-law, should 
we be able to agree upon the terms.’’ 


ENGLISH NOTES 


(From Our Own Correspondent.) 
LONDON, Nov. 1, 1893, 
CITY AND GUILDS OF LONDON INSTITUTER.—The annual 
report of the examinations department of the City and Guilds 
of London Institute has been issued. It shows a considerable 





‘development in the work of this important institution. The 


numbers of students in the classes has increased to 22,621, as 
against 2,500 in 1881, while the number of candidates who pre- 
sented themselves for examination has increased from 895 to 
10,254 during the same period. Owing to the development of 
the Technical Education Department of County Councils, this 
institute has withdrawn its money grants from classes held 
outside the metropolitan area, although it still registers these 
classes and examines them. Nothwithstanding this action the 
number of such classes has decidedly increased. 


TAUNTON.—Dr. Fleming’s report to the Blectric Light Com- 
mittee recommends that the present station be continued to be 
used, but that some important alterations and additions should 
be made. At present there is no reserved boiler power, so that 
extensions are impossible. He recommends an additional 100 
h. p. for the street lighting plant, and it is proposed to put: in 
one of Davey, Paxman & Co.’s economic boilers, at a cost 
of £435. Dr. Fleming also recommends that the cables be 
placed underground, transformer sub-stations being placed In 
various parts of the town. 

THE INSTITUTION OF ELECTRICAL ENGINEBRS.—The 
winter session commences Thursday, Nov. 9, with a paper by 
Prof. Geo. Forbes on ‘The Electrical Distribution of Power.” 

THE PHYSICAL SOCIETY.—At a recent meeting of the 
Physical Society a paper was read by Mr. HB. C. Rimington, in 
which it was shown that under certain conditions the closing 
of the secondary circuit of a transformer would increase the 
impedance of the primary circuit. It appears that this effect 
has been experimentally observed by more than one authority. 


News of the Week, 
ELECTRIC LIGHT AND POWER. 


CHATSWORTH, ILL.—An electric lighting plant is projected. 


ST. CHARLES, MO., is considering the question of electric 
lights. 


LIBERTY, SULLIVAN CO., N. Y., will establish an electric 
light plant. 


FAIRMOUNT, MINN., 
electric lighting plant. 


VILLISCA, IA., will vote on the question of granting an elec- 
tric lighting franchise. 

HILLSDALE, MICH., has purchased the local electric plant 
from its private owner. 

FOX LAKE, WIS.—Residents contemplate an electric lighting 
plant and estimates are wanted. 

LANARK, ILL.—The city of Lanark is figuring on securing 
an electric lighting plant. 

EDDYVILLE, IA.—Oskaloosa parties are seeking to organize 
an electric lighting system at Eddyville. 

JAMESTOWN, N. Y.—Mayor Price states that the electric 
lighting plant is in bad condition and needs overhauling. 

BRACEBRIDGE, ONT., CANADA, has voted to issue bonds to 
amount of $25,000 for a water-works and electric lighting plant. 

CAPE GIRARDEAU, MO.—Proposals are wanted to Dec. 4 
for furnishing 20 arc lights for 20 years. G. H. Chalepp is City 
Clerk. 

GEORGETOWN, TEX.—An electric lighting plant and 10 
miles of wire will be purchased by the San Gabriel Water 
Company. 

SOUTHPORT, FAIRFIELD COUNTY, CONN., is to have an 
electric lighting plant within 30 days of the establishment of a 
fire district. 

NEOSHO, MO.—The Council of Neosho has appointed a com- 
mittee to inquire into the cost of constructing an electric light- 
ing plant. 

WATERTOWN, MASS.—Prominent business men are getting 
together and will likely move to establish a municipal electric 
lighting plant. 

ROCK FALLS, ILL., is agitating the matter of electric light- 
ing and sewers, and authority has been granted to issue $12,000 
bonds for that purpose. 

RICHMOND, IND.—Proposals are wanted to Feb. 8 for light- 
ing the streets by electricity. W. A. Dunham, Chairman Gas 
and Light Committee. 

GRIFFIN, GA.—The general sentiment seems to be favorable 
io the proposed issue of bonds to the amount of $16,000 for 
electric lighting and water-works plant which is to be voted 
on Dee. 6. 

STERLING, KAN.—The recent destruction of the electric 
lighting plant and the offer of Colonel Rocksecker to locate a 


plant here have caused citizens to discuss the feasibility of a 
municipal plant. 


TREMONT, ILL.—At a special meeting of the town board Mr. 
Seibert, of Pekin, asked for a franchise for an electric light 
vlant, The matter wag referred to a special committee to re 
fer to the city attorney. 

CANONSBURG, PA.—Over $9,000 of the $10,000 required for 
the proposed electric light company has been subscribed, avd 
it is now certain that a plant will be erected by a stock com- 
pany. 

GROSSE POINT, MICH,—The Grosse Point Water Company, 
have increased their capital stock to $100,000 and amended their 
articles of association so that the corporation can operate an 
electrical plant in connection with their water-works system, 

M’SHERRYTOWN, PA.—At a meeting of Town Council, the 
burgess and secretary were authorized to make a contract with 
the Hanover Hlectric Light and Power Company for the in- 
troduction of electrie lights into McSbkerrytown for a period of 
three years. 


CONWAY, MASS.—A number of capitalists from Boston and 
Greenfield are looking up the matter of a water power’ privi- 
lege here, and they propose in connection to furnish electric 
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light and also power for an electrical railroad. No definite 
steps have yet been taken. 


AMBLER, PA.—It was decided at a meeting of taxpayers 
that it was expedient that the borough should erect a plaut 
and furnish their own electric lighting, but before doing so it 
will be necessary to have this matter settled by vote. 


NORTHAMPTON, MASS.—The electric light directors have 
voted to erect their new plant at once. It is expected that the 
improvements will cost $30,000. The capacity of the new elec- 
tric station will be 200 are and 4,000 incandescent lights. Two 
7530-h. p. compound condensing engines will be installed. 


ANN ARBOR, MICH.—Sealed proposals will be received at 
the city clerk’s office until Dec. 1 for lighting the streets of 
the city of Ann Arbor with 85 are lights of 2,000 c. p., to run 
from sundown to 12:30 a. m. on Philadelphia moonlight sched 
ule; contract to run for one year. W. J. Miller is city clerk. 


CROTON FALLS, N. Y.—There is wuch talk over a proposition 
to light the streets and houses by electricity, to be furnished fro, 
the dynamo in the Jungst factory, owned by George Jungst & 
Sons. If arrangements can be made, they propose also to ex- 
tend the system to Ridgefield, Mount Kisco and other nearby 
towns, 


EAST HARTFORD, CONN.—At a meeting held in Wells Hall 
it was decided to form a company, with a capital of $10,000, 
for furnishing electricity for light and power. P. 8. Bryant, 
Arthur C, Liebert, John A. Stroughton and Arthur P. Moore are 
the incorporators, and they have a charter granted them by 
the General Assembly of 1893. 


BOSTON, MASS.—Sealed proposals will be received to 4 p. 
m. Dec. 5 for electroliers, electric wall fixtures, etc., for the 
new public library building on Copley Square, as per specifica- 
tions and plans at the office of McKim, Mead & White, at the 
library after Nov. 10. McKim, Mead & White have an office 
at 1 West Twentieth street, New York. Samuel A. B. Abbott 
is president of the trustees of the public library. 


MADISONVILLE, O.—Sealed proposals will be received by the 
water-works and electric light trustees of Madisonville at their 
office in the town hall ta Nov. 18 for the necessary dynamos, 
boilers, eugines, etc., for a complete electric light plant as 
per pluns and specifications on file in the water-works pumping 
station at Madisonville, O., or at the office of the clerk of the 
trustees. southeast corner Fifth and Walnut streets, Cincinnati, 
O. Jas. L. Megrue is clerk of trustees 
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NEW BRITAIN, CONN.—The tramway company officials are 
asking for right of way through the streets of Plainville. 

SCHUYLERVILLE, N. Y.—Surveyors have completed survey 
for the proposed electric road from here to Greenwich, by way 
of Middle Falls and Clark’s Mills. 

CLINTON, MASS.—The directors of the Clinton Street Rail- 
way Company have decided to apply at once for a franchise tv 
extend the line through Lancaster. 


TIVERTON, MASS.—The Fall River & Stone Bridge Electric 
Railway has been granted right of way for its proposed ele- 
tric railway through the streets here. 


NEW PALTZ, N. Y.—It is stated that B. Van Steen has sold 
the bonds for the proposed Highland-New Paltz Railway, and 
that work on the road will at once be commenced. 

PROVINCETOWN, MASS.—The representative of an eleciric 
company has been here conferring with prominent business men 
in the matter of establishing a plant for a street railway. 

FOREST CITY, SUSQUEHANNA CO., PA.—A_ charter 
has been granted to the Forest City Passenger Railway Coi- 
pany, $150,000, to build a railway from here to Carbondale. 


TAUNTON, MASS.—The committee on streets and bridges 
has reported favorably on the petition of the Taunton Street 
Railway Company for leave to use electricity as a motive 
power. . ‘ lased 

WALLINGFORD, CONN.—Selectmen have approved of plans 
and specifications for the proposed electric road through here 
and they will forward same to C. L. Rockwell, of Meriden, 
Conn., the secretary. 


CINCINNATI, O.—The Cincinnati, Hamilton & Dayton Rail- 
road proposes to get right to use the tracks of the Cincinnati 
Street Railway and run an electric line from here to Hamilton, 
Wm. M. Green, general manager, Caren Building, Cincinnati, O. 


NORWALK, CONN.—Civil Engineer Albert Hill has begun 
survey on West avenue and Wall street for a layout of the 
double tracks for the Norwalk Horse Railroad Company, to be 
laid in the spring, when the company proposes to equip the road 
with electricity. 

HOOSICK FALLS, N. Y.—Ground has been broken for the 
proposed new electric road to connect North Hoosick and Wa- 
toomsac. W. H. Kendall, of Worcester, Mass., is in charge of 
construction. It is claimed that the road will soon be extended 
to Bennington, Vt. 


RANDALLSTOWN, BALTIMORE CO., MD.—A_ commit- 
tee is soliciting subscriptions for an electric railway to con- 
nect at Randallstown with one of the Baltimore electric lines. 
Harry M. Benzinger, Robert B. Chapman, George B. Lynch, 
Wm. E. George, R. P. Choate are interested. 

LOCKPORT, N. Y.—The Lock City Electric Railway Com- 
pany has asked for an extension of time to May 1, 1894, for 
completing its line. It has already expended $30,000. 
A committee was appointed by City Council to report pregress 
and, ask for time to consider. 


HARRISBURG, PA.—It was proposed to sell out the South 
Mountain Railroad by sheriff sale, the contractor, Jas. March, 
having bought in the road two years ago, and being unable to 
meet obligations, but it is now stated that the sale has been 
postponed to Nov. 24, because Philadelphia capital has been en- 
listed. The names of the alleged backers have not been made 
public, 


MARLBORO, MASS.—Ex-Mayor Howe states that the chances 
of the street railway being extended to Hudson this winter are 
about even. It would cost $50,000, which must be raised with- 
out increasing the capital stock. The street railway company 
is now making arrangements to transfer the power station 
of the road from the Boyd Corey Factory to the carhouse on 
Muple street. A new boiler, dynamo and other appurtenances 
will soon be placed in position, 


THE SOUTH MOUNTAIN ELECTRIC RAILWAY AND 
LIGHT AND POWER COMPANY, Boonsborough, Md., proposes 
to haul Baltimore & Ohio Railroad freight cars from Keedys- 
ville to Boonsborough, Md., a distance of three miles. The 
road will be 4 feet 8% inch gauge,with an 80-pound T-rail, steam 
road construction, eliminating grades and heavy curves. The 
officers are Geo. W. Jacobs, president, Philadelphia, Pa.; Chas. 
H, Young, vice-president, Boonsborough. Md.; Geo. W. Davis, 
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secretary, Boonsborough, Md.; C. E. Schafer, treasurer, Boous- 


burough, Md., with T. E. Bowne, New York City; Eimer Smith 
and Edgar L. Miller, both of Frederick, Md., a board of direc- 
tors. No stock except necessary shares to form company. 


LEGAL NOTES." 


POWER OF ONE CORPORATION TO AID OTHER CUvh- 
PORATIONS.—An improvement company which was orgau- 
ized to buy and sell lands, erect, sell and lease buildings, to 
grade and improve streets, to furnish gas, electric light and 
water-works, to construct and operate street railways, furnaces 
and mills. and to acquire by purchase or subscription the stock 
or bonds of any mining company or manufacturing, water, g.s, 
street railway or other improvement company, has power 10 
give part of its stock to a railway company in order to enulie 
the latter to complete its line to the property of the improve- 
ment company. (McGeorge v. Big Stone Gap Imp. Co., Cir- 
cuit Court, W. D. Va., 57 Fed. Rep., 263.) 

ELECTRICAL INSURANCE.—A legal buttle of interest to the 
electrical fraternity has just been decided by the U. 8S. Court 
at Hartford. H. Ward Leonard & Co., of New York, wired ua 
theatre at Middletown, Conn., for the Middlesex Mutual in 
surance Company, who owned the bu.lding. The wiring was 
colnected with the local central station. One Sunday evening, 
efter the work was completed, and before it had been fully paid 
for, a fire broke out in the building and did damage to the ex 
tent of some $40,000. The property was insured, and in pay- 
ing the loss the various insurance companies, six in number, 
took subrogation contracts enabling them te sue any party they 
might consider responsible for the fire. H. Ward Leonard & 
Co., after repeated demands for the money due them, linaliy 
brought suit for the balance due, some $3,800. This was met 
by a cross bill from the insurance companies, suing H. Ward 
Leonard & Co. for $40,000 damages, claiming that they caused 
the fire by negligence and improper construction. H. Ward 
Leonard & Co., feeling confident of their position, pressed their 
suit, and after various delays the case was heard before Judge 
Townsend. The result was a complete vindication for the 
company, who recovered the full amount of their claim with in- 
terest and cost. 

INJURY TO MOTORMAN BY “BUCKING CARS” ON ELEC- 
TRIC RAILWAY.—In an action to recover damages for a death 
alleged to have been caused by negligence, it appeared that the 
deceased was employed as a motorman on one of the cars of un 
electric street railway company, and the accident was occa- 
sioned by the bucking of the car, suddenly coming to a alt 
und as suddenly starting up, which threw the deceased over 
ithe dashboard to the ground in front, and the car quickly ran 
over and killed kim, The negligence charged is that the buck- 
ing of the car was caused by its defective condition, of whici. 
the company had previous notice, and yet failed to exercise 
reasonable care to remedy the defect, but continued to use the 
car, notwithstanding its known defective and dangerous condi- 
tion. ‘The evidence abundaitly justified the jury in finding that 
the company was guilty of negligence in causing this car 
to be used. It had frequently bucked before, a fact well knowu 
ww those to Wuolm it had intrusied its primary duty of seeing to 
ture condition of its cars. There was also ample evidence to 
warrant the jury in finding that this bucking was caused by the 
oid and worn out condition of one of the fields, and that, 
through either the negligence or ignorance of those whom it 
had placed in charge of this department of its business, or 
through its own neglect to furnish them with proper instrumen- 
talities for that purpose, no proper tests had been appleJd 
to ascertain the condition of these tields, and no proper care 
had been exercised in renewing or replacing such as had been 
Work out. Lhe company was also bound to know that with a 
low dasher in front the almost inevitable result of bucking wou!d 
be to hurl the motorman upon the ground in front of the car 
and thus to greatly imperil his life. (Beardsley v. Minneapolis 
Street Railway Company, Supreme Court of Minneapolis, 56 
N. W. Rep., 176.) Ta 


PERSONAL NOTES, 


PROF. EDWIN J. HOUSTON delivered an address before 
Lehigh University on the occasion of founder’s day. 


MR. CHARLES F. BRUSH is one of the subjects in the vol- 
ume dealing with inventors in the Scribner series of books on 
‘‘Men of Achievements.”’ 


MR. J. C. UPHAM, electrician for the Commercial Cable 
Company at its main Atlantic cable station, Canso, Nova Scotia, 
died on the 2d instant after a short illness, aged 55. Mr. 
Upham was born at Castine, Me., and was actively engaged 
in telegraph, telephone and cable work for 37 years. He was 
connected with the Western Union Telegraph Company, the New 
“ngland Telephone and Telgraph Company, and was one of 
the early associates of the late Mr. J. B. Stearns, and probably 
did more to introduce and perfect duplex cable working than 
any other man in America. For the last 10 years of his life 
he was in the service of the Commercial Cable Company and 
by his decease that company is deprived of a valuable employe. 
He was a man of high integrity and sterling qualities of heart 
and mind and possessed exceptional ability and sound judgment 
and was greatly esteemed in all branches of the electrical pro- 
fession. 




















MISCELLANEOUS NOTES. 


THE AUGUSTA (GA.) EXPOSITION, which opened Noy. 14, 
contains a number of electrical features. It will continue to 
Dec. 14, 

THE PENNSYLVANIA LEGISEATURE at its recent session 
passed a new corporation act, which, it is now learned, pre- 
vents the incorporation of electric light companies. 

THE SOCIETY OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS will hold its first annual meeting on Nov. 16 in 
the rooms of the American Society of Mechanical Engineers, 12 
West Thirty-first street, New York. 

CHEAP TELEPHONES IN CANADA.—The Bell Telephone 
Company, of Montreal, supplies telephone service for $25 a year 
to residents and $40 per year to business houses. It has an 
underground conduit system, and pays the city five per cent. of 
its gross profits. 


HOMEMADE DYNAMOS AND MOTORS.—Mr. Geo. Dunton, 
of Augusta, Me., in his spare moments, has made a 20-volt 
60-ampere incandescent dynamo, a motor for running an elec- 
troplater’s planer and an alarm system, all of which are in 
practical use in his publishing house. 

THE TWIN CITY ELECTRICAL ENGINEERS’ SOCIETY 
has been organized at Minneapolis and St. Paul, Minn., with 
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Mr. Geo. Lintner, of Minneapolis, as president and J. H. Dean, 
of St. Paul, as secretary. At its first meeting, on Nov. 2, Mr 
Henry A. Stuckey, of Minneapolis, read an interesting paper 
on the prevention of fires. 


» THB SILVEY STORAGE BATTERY TRACTION SYSTEM 
is being tested on the City Street Railway, of Dayton, O., with 
satisfactory results. There are 100 cells to a car, each weigh 
ing 27 pounds. The car motor weighs 1,350 pounds, and is 
geared to both axles; it is of a new type, made entirely of 
steel, and will, it is claimed, develop 40 h. p. The car rai 
nearly nine miles in 40 minutes. 


THE CONTO LAMP CASR, which came up before Judge Sea- 
man at Milwaukee and was decided by him in favor of the 
Edison interests, was heard at Milwaukee on appeal 
on Nov. 11 and 13. A strong effert was made by the opposing 
interests to have the decision reversed, while the Edison at- 
torneys were equally zealous in persuading the Court to sustain 
the decision. The outcome is awaited with great interest. 

ELECTRIC LIGHTS AND LUNATICS.—When the current 
was turned on the circuits at the Long View Insane Asylum, at 
Cincinnati, U., for the tirst time, the insane patients were much 
affected. They tossed their hands ubout, fell into each other's 
embrace, danced with glee, and displayed an exaltation such as 
irrational animals sometimes dv when stirred by emotional mu 
sic. Improvement in many of the patients has been noted, due 
to the buoyant effect on the system of the surprise. 


AN ELbEvu:RICAL COLLEGE has been established in Pitts- 
burgh under the name of the Keystone Electrical College. Such 
an iustitution was greatly needed in a city where electricity 
has such a great development. Its intention is to form electri- 
cal engineers and practical men to set up and run electric 
plants. A very interesting lecture will be given on Tuesday, 
Noy. 21, by Monsieur Leon le Pontois, of the Westinghouse com- 
pany, on the following subject: What we know at the present 
time about the real nature of electricity and magnetism. 


AN ELECTRICAL FIRE ENGINE.—Mr. Frank Irving, of the 
Franklin Electric Company, Passaic, N. J., is at work on a 
model of an electrical fire engine. He claims that it is practi- 
cable to build an engine which will propel itself over the streets 
to the scene of a fire and there work the pumps. His idea is 
to substitute a storage battery for the furnace and boiler now 
in use on steam fire engines. The Franklin storage battery is 
to be used, patented by Mr. Irving, and recently described in 
our columns, Mr. Irving feels fully satisfied that with a bat- 
tery of less bulk and no more weight than the boiler and fur- 
nace now in use on steamers he can store away enough electric 
energy to drive an engine two miles over any streets fit for 
wagon use and to run the pumps steadily for six hours after- 
wards, 

THREE MUNICIPAL PLANTS.—Mayor Price, of St. Joseph, 
Mo., says that their plant has been in use five years and is 
sutisfactory in every way. The first cost of it was $56,000, but 
enough has since been added to bring it up to $96,000. There 
are 324 arcs, burned on a moonlight schedule, and the cost 
ef each light is $81.96 per year. In Olyphant, Pa., the electric 
plant is controlled by the borough, and furnishes light to pri- 
vate consumers at actual cost, which is said to be one-haif the 
price charged in other places where the plant is owned by in- 
dividuals or corporations. In Jamestown, N. Y., Mayor Price 
recently said that the municipal electric light service was most 
unsatisfactory; he stated that Alderman O’Connoll’s brother, 
who is the engineer of the city electric light plant, has been 
ill, and that a young man has been in charge in his stead. 
An alderman has the statement of an engineer that it is not 
safe to remain in the building when the muchinery is in opera- 
tion, and the builder of the engine in the works has stated that 
unless immediate attention is given to the machinery it will 
soon be fit for the scrap heap. 


ELECTRIC ADVERTISING.—Mr. J. McFarlan Moore read a 
paper entitled ‘Electricity in Advertising’? before the last meet- 
ing of the New York Electrical Society, in which he enumerated 
at length the various manners in which electricity has been 
employed for this purpose. To Mr. W. J. Hammer is ascribed 
the honor of having originated electrical spectacular and ad- 
vertising effects, some of which, such as the great lamp at 
the Cincinnati Exhibition of 1858 and the Edison decorations 
at the Paris Exposition of 1889, still remain unequaled. ‘The 
electric sign, 60 by 68 feet, at the south end of Mad.son Square 
has 107 letters, averaging six feet in height, and contains 1,45/ 
lamps, represeuting 145 h. p. and costing 24 cents per minute 
for current alone. Mr. Moore explained a plan of electrical ad- 
vertising, of which he is joint inventor, consisting in covering 
a-vertical surface with small electric lamps arranged closely 
together; each lamp is controlled by a button on an operating 
board, having the same relative position as the lamp. By this 
means writing or any desired design may be reproduced in let- 
ters of fire, either by means of a stencil or by simply perform- 
ing the operation of writing or drawing on the operating board. 

THE AMERICAN INSTITUTE OF ELECTRICAL ENGI 
NEERS.—The eighty-first meeting of the Institute will be held 
at headquarters, 12 West Thirty-first street, New York City, 
on Wednesday, Nov. 15, at 8 o’clock p. m. The business of the 
evening will be the discussion of the report of the special com 
mittee of the Council appointed at the last meeting, on local 
meetings of the Institute. The November number of the 'Trans- 
actions will not be issud until the November meeting. By 
instructions of Council it will contain the names of candidates 
for associate membership to be acted upon at the meéting of 
Council, Dec. 20, as follows: E. L. Etheridge, Chas. T, Lind- 
ner, Frank A. Williams, D, McFarlan Moore, Arthur N. Mans 
field, Chas. L. Sturtevant, Wm. L, Puffer, Louis K. Comstock, 
Herbert S. Mustin, Harold P. Brown, Charles H. Warner, W. 
A. McClurg, O. R. Roberson, Leonard C. Wason, Dr. Johann 
Sahulka, W. Le Conte Stevens, Daniel W. Shea, ©. R. Me 
Cay, Mario Capriccio, John E. Hudson, Henry J. Sage, Wm. Bb. 
“Martin, Francis R. Frost, A. A. Serva, A. Marcel Requier, Chas 
L. Jaeger, Geo. W. Redfield, Fred. B. Corey, Jas. W. McCrosky 
and Elbert F. Norton. Any member objecting to the electiov 
of any of these applicants should notify the secrtary to that 
ffet prior to De. 20, 





Trade and Industrial Notes. 


JOHN B,. WHALEN & CO., Sycamore, Uil., manufacturers of 
electrical supplies, are erecting a large factory. 

THE BELKNAI’ MOTOR COMPANY, Portland, Me., has 
recently installed a 250-light dynamo for the Bath Iron Works 


GEORGE CUTTER, The Rookery, Chicago, is now carrying, 
or at least trying to carry, some of the Waterhouse incandes 
cent arc lamps in stock, so as to fill Western orders more 
rapidly. 
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THE STANDARD ELECTRIC TIME COMPANY, New Haven, 
Conn., is now placing one of its electric striking clocks, 
which we illustrate elsewhere, in the tower of the Waterbury 
Clock Company’s new building at Waterbury, Conn. 

THE ARNOUX HOCHHAUSEN ELECTRIC COMPANY, 
478 Pearl street, New York, has issued a circuiar calling attention 
to the advantages of their Boissier’s direct reading volt and am- 
pere meters to manufacturers, and especially electroplaters. 

THE UNIVERSAL ELECTRIC PULL SOCKET AND SWITCH 
COMPANY, 27 Beaver street, New York, has equipped the 
Hotel Savoy with the Universal pull sockets and switches, 
and, according to the statement of the man in charge of light- 
ing and extinguishing, it takes just one-tenth the time that it 
did with former appliances, 

THE CENTRAL ELECTRIC COMPANY, of Chicago, IIL, is 
having great success with its high grade porcelain insulators, 
which’ are rapidly displacing the many cheap and inefficient 
insulators now in the market. Their new key socket has also 
met with great favor, and among the number of flattering let- 
ters received they quote the following: ‘‘After examiniug the 
socket I would say that it seems to be up to the standard in 
all particulars. The contacts are good and the weight and 
breadth somewhat greater than other styles. In fact, we rather 
like the looks of it, and you may ship your socket in place of 
the one ordered.”’ 


THE RELIANCE GAUGE COMPANY, Cleveland, O., have 
had their Reliance safety water columns adopted by the manu- 
facturers of the Stirling and the Climax boilers, for exclusive 
use on these boilers in the future. Their adoption only took 
place after the columns had been used on these boilers during 
about five months of the World’s Fair, where they carried off 
the highest and only award. The Stirling company recently 
placed an order with the Reliance Gauge Company, Cleveland, 
0., for 100 No. 7 Reliance columns, and the Clonbrock Steam 
Boiler Works, Brooklyn, N. Y., began using columns of 18 
inches and 24 inches on all Climax boilers made by them in 
September. 

THE ALEXANDER-CHAMBERLAIN ELECTRIC COMPANY, 
136 Liberty street, New York, has installed a handsome elec- 
trical show piece in a window of the store of I. L. Burnett, 
on 75th street and Columbus avenue, New York.- It consists of a 
complete model of the Ferris wheel There are 16 spokes on 
the wheel, and at the end of each is placed a 16 c¢. p. 
electrie lamp of different colors. The wires from the lamps are 
led to the hub, on which the safety fuses are placed, and from 
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these fuses two wires lead out through the shaft to the collector 
rings, placed at the edge, on which two brushes connect with 
the isolated plant in the building. Revolution is effected by 
means of a small electric motor and a series of belts, the speed 
of which can be changed by a variable resistance in the motor 
circuit. 


THE BERLIN IRON BRIDGE COMPANY, East Berlin, Conn., 
have received a contract from the Turner & Seymour Manu- 
facturing Company, Torrington, Conn., to furnish all of the 
ironwork for their new foundry building. The old foundry 
wus burned a short time ago, and the company has determined 
to build their new foundry entirely of iron and brick, the side 
walls being of brick, the roof of iron. The roof will be fur- 
nished by the Berlin Iron Bridge Company, of East Berlin, 
Conn., and will consist of iron trusses and iron purlins covered 
with the Berlin Iron Bridge Company's patent anti-condensa- 
tion corrugated iron. When completed, the building will con- 
tain no woodwork whatever except the window frames and 
casings, so that it will be absolutely fireproof, and it is the 
intention of the Turner & Seymour Manufacturing Company to 
carry no insurance on the building, as the Berlin company 
guarantee that, if all the wooden flasks which the company uSe 
at any one time were piled in one place in the building and 
fired, the roof would suffer no damage. 


THE W. 8S. HILL ELECTRIC COMPANY, of Boston, Mass., 
is rapidly coming to the front as a manufacturer of high grade 
switchboards and switches. We understand that during the 
general depression of the last few months it has been 
pushed to its utmost capacity to fill orders, ruu 
ning nights a portion of the time, which speaks volumes for 
it. Besides the 50-circuit are switchboard, recently con- 
structed by the W. S. Hill Electric Company, Boston, Mass., 
for the Narragansett Electric Lighting Company, of Providence, 
R. IL, which we illustrate elsewhere, it has completed sev- 
eral others, among them one similar to the one illustrated for 
the Lynn Gas and Electric Company, of Lynn, Mass., for 24 
circuits, and we understand it is now at work on an eight- 
panel alternating switchboard to take care of six 7,000 light 
machines, and has sé@veral more under consideration. Its 
very large and complete line of switches is unexcelled and its 
business in this direction has assumed rapidly increasing pro- 
portions. We are informed that it recently shipped on one 
order switches aggregating over three and one-half tons in 
weight, and comprising some of 1,000 and 4,000 amperes ca- 
pacity, the latter we believe to be one of, if not the largest 
ever made in this country. A large number of finished parts 
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for switchboards and switches is kept constantly on hand, ready 
to assemble at a moment’s notice, thus insuring prompt de- 
livery. The company is represented in New York by the Elson 
& Brewster Engineering Company, 122 Liberty street. 

LA ROCHE ELECTRIC WORKS.—The constantly growing 
demand for larger units in electrical work, and the. success 
with which the La Roche company has met in the installation 
of its alternating and direct current apparatus during the past 
year, has necessitated a very large énlargement and extension 
of its factory and office facilities in order to handle comfortably 
the increasing business. The president and general manager 
of the company, Mr. F. A. La Roche, so well known to the 
electrical fraternity, is kept very busy watching its numerous 
interests, for even through the extremely dull summer season the 
factory has been running continuously, some large orders have 
been taken and much prospective work has been’ estimated 
upon. Additions to the engineering force of Geo. W. Bacon, of 
the Wightman Electric Railway Company, und Frank R. Ford, 
formerly Chicago agent of the Short Electric Railway Com- 
pany, have recently been made, while Geo, 8S. Loutey,. general 
construction superintendent for the company, still oversees the 
installation and. operation of the apparatus. The .company is 
also represented by selling agencies at St. Louis, Boston, Pitts- 
burgh, Cincinnati, Mobile, Knoxville and San Francisco, and 
is establishing district agencies in New York and Chicago. 
The new works, consisting of a spacious six-story brick build- 
ing, located on the Philadelphia & Reading Railroad, at 
American and Diamond streets, Philadelphia, are well calcu- 
lated to meet every requirement for the prompt handling of 
the,large alternators and generators which are now being built, 
for while having added advantages of the best and most con- 
venient shipping facilities, there has been no expense spared 
in equipping the factory with the most complete and modern 
machinery, all of which is driven directly without the interven- 
tion of intermediate shafting from the slow speed automatic 
La Roche motors distributed through the factory. Many 
special machines have also been added to the factory equip- 
ment, by means of which the entire machine work, assembling 
and final testing, can be completed with practically no hand- 
ling or moving of the heavy castings. 


Business Notice. 


BATTERY CUT-OUT, CHEAP.—Sensitive, reliable, never re- 
quires attention. Gas lighting much improved by its use. Blec- 
tric Supply Company, of 105 South Warren street, Syracuse,N.Y. 
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UNITED STATES PATENTS ISSUED OCT. 31, 1893- 
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507,522. ELECTRICAL STEERING GEAR; C. W. Ayton, New 
York, N. Y. Application filed July 13, 1892. The combination 
with the rudder of a boat, of electric motors engaged there- 
with, a mariner’s compass, means for periodically tilting the 
needle of the compass, electric terminals in the path of the 
needle when in predetermined positions and an electric gene- 
rator with the motors. 


507,526. ELECTRICAL TRANSFORMER; W. P. Carstarphen, 
Jr., Denver, Colo. Application filed Nov. 7, 1892. The combina- 
tion with an incandescent lamp circuit and socket of a trans- 
former terminating at one end in a plug adapted to fit the 
socket, the construction being such that the primary coil of 
the transformer is directly connected with the lamp circuit 
by inserting the transformer in the socket. 


507,539. ICE SCRAPER.FOR TROLLEY WIRES; W. Heston, 
Alliance, O. Application filed Noy. 26, 1892. In combination 
with an overhead conductor, a trolley pole and trolley, of a 
scraper having yielding support. 


507,547. SERIES MULTIPLE ELECTRIC CONTROLLER; A. 
P. Knight, Boston, Mass. Application filed Jan. 26, 1892. The 
combjnation with a constant potential circuit of an electric 
motor in series with a second motor on the circuit, a separa- 
ble connection for the motor and a connection around it con- 
taining a resistance. (See illustration.) 


507,554. INCANDESCENT ELECTRIC LAMP; W. BE. Nickerson, 
Cambridge, Mass. Application filed July 31, 1893. In an incan- 
descent electric lamp in which the neck of the lamp bulb is 
closed air-tight by a plug of fusible cement, leading-in wires 
composed of two sections of different conducting capacity, 
that of the lesser capacity being next the filament within the 
lamp and that of the greater capacity within the cement plug 
by which the lamp is closed air-tight. 


507,555. INCANDESCENT BLECTRLU LAMP; W. E. Nickerson, 
Cambridge, Mass. Application filed July 31, 1893. In an air- 
tight incandescent lamp bulb, the combination of one or 
more discs having a dished form located in the neck of the 
lamp bulb and adapted to support the cement plug. 
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No, 907,547.—SER1ES MULTIPLE ELECTRIC CONTROLLER. 


DOT. 55 7% 
bites oe ANDESCENT LAMP; W. E. Nickerson, Cam- 
tight inves: Application filed July 31, 1893. In an air- 
the neandescent lamp bulb, mica discs located between 
eet eee plug and the filament, the discs having been sub- 
th ir to a high degree of heat for the purpose of increasing 

-n st, Capacity to intercept heat rays. 

Cane INCANDESCENT ELECTRIC LAMP; W. B. Nickerson, 
“ambridge, Mass, Application filed July 31, 1893. In an in- 





candescent electric lamp in which th eheat-reflecting disc 
located in the neck is used to protect a plug of fusible cement, 
by which the lamp is closed air-tight, a bar of glass attached 
to the leading-in wires and adapted to hold the said heat re- 
flecting disc in position. 


507,558. INCANDESCENT ELECTRIC LAMP; W. E. Nickerson, 
Cambridge, Mass. Application filed Aug. 5, 1893. In an air- 
tight incandescent electric lamp bulb a cement plug composed 
of a resinous body made flexible and adhesive by fat solid at 
ordinary temperatures, 
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No. 507,658.—ELEctTRIc MOTOR. 


507,565. TEST AND SIGNAL CIRCUIT AND APPLIANCE; T. 
Spencer, Cambridge, Mass. Application filed’ Nov. 19, 1892: 
The combination of an open main circuit, a polarized signal 
instrument included therein; a circuit closer therefor; a bat- 
tery also included therein and arranged to direct a current 
of electricity through the instrument, with a normally discon- 
tinuous loop of the circuit, shunting the battery and the sig- 
naling instrument, a circuit closer therefor, and a second bat- 
tery of higher electromotive force included in the loop, the 
second battery being so arranged that upon the closure of the 
loop by the operations of its circuit closer, it will oppose the 
small battery and cause a resultant current of opposite di- 
rection to flow through the helices of the polarized signal in- 
strument and thereby prevent the operation of the signal or 
reset the same if already given. 


507,568. TELEPHONE CIRCUIT; J. 8. Stone, Boston, Mass. 
Application filed Jan. 31, 1893. A telephone circuit between 
two stations, containing at each a variable resistance trans- 
mitter and receiving telephone; a branch or bridge uniting the 
direct and return conductors of the circuit at some intermedi- 
ate point between the two stations; a transmitter current sup- 
plying generator included on the bridge, and two electromag- 
netic resistance or impedance coils also included in the bridge 
in multiple arc with each other and in series with the gen- 
erator. 


507,569. ELECTRO-PROTECTIVE SYSTEM; F. G. Storey, 
Cambridge; E. R. Andrews and J. P. Cushing, Boston, and 4 
Hi. Eaton, Quincy, Mass. Application filed June 24, 1893. This 
comprises an electric circuit provided with a signal controlling 
relay and test relay, a test circuit controlled by the test relay, 
an electromagnet on the test circuit and a circuit controller 
for the test circuit. 


507,589. ELECTRIC CAR BRAKE; J. H. McEvoy, Waterbury, 
Conn. Application filed Dec. 30, 1892. The combination with 
the brakes of car and its axle, of connecting mechanism for 
the two, a worm gear interposed in this connecting mechan- 
ism, the parts of the worm gear being made separable, and an 
electromagnet operating to connect the parts of the worm 
gear. 


507,606. ELECTRIC RAILWAY SUPPLY SYSTEM; G. T. 
Woods, New York, N. Y. Application filed March 2, 1898. In 
a system of electrical distribution, an electrical generator, 
electrical conductors in electrical connection therewith, in- 
sulating supports for the electrical conductors, a tube or ptpe 
arranged parallel to the electrical conductors, a tubular com- 
munication between the pipe and each of the insulating sup- 
ports. 

507,629. SYSTEM FOR OPERATING ELECTRIC MOTORS: RB. 


C. Morgan, Chicago, Ill. Application filed June 9, 1892. In a 
system for operating electric motors, the combination of a 





dynamo, a motor for actuating the tool, devices for shifting 
the current supplied to such motor and mechanism for reduc- 
ing the strength of the current synchronously connected to 
the shifting device. 


507,641. TROLLEY-WHEEL GUARD; J. N. Akarman and F. 
Le Noir, Worcester, Mass. Application filed April 10, 1803. 
This consists of a support, wires attached to the support and 
extending below and upon each side of the trolley wire and 
parallel thereto. 


507,658. ELECTRIC MOTOR; J. F. Kelly and C. C, Chesney 
Pittsfield, Mass. Application filed Dec. 7, 1892. The method 
of operating commutating motors by alternating currents, 
which consists in passing through the field and armature cir- 
cuits, respectively, alternating currents differing in phase and 
proportioning and adjusting the motor circuits so as to produce 
a correspondence in phase. (See illustration.) 


507,660. MAIL BOX; A. Krastin, Cleveland, O. Application 
filed Jan. 6, 1893. An automatic mail box provided with a 
slot and a spring actuated cover in combination with au in- 
terior spring actuated platform, and guards so arranged as to 
depress the platform when the cover is depressed after de- 
positing a letter in the box. 


507,671. BLECTRICALLY OPERATED MACHINE FOR MOLD- 
ING CLAY OR CEMENT PIPES; R. Boeklen, Omaha, Neb. 
Application filed July 30, 1891. The combination with a ver- 
tically moving rammer stock, of a perforated plate having an- 
nular screw-threaded flanges and a central opening, top and 
bottom heads, tubes connected therewith, inner cores of soft 
iron, the coils located between the cores and tubes, the ram- 
mer bar and its soft iron cylinder or core and means for auto- 
matically making and breaking the circuit of the coils. 


507,678. INSULATING COMPOUND; J. J. Fanning, Chicago, 
Ill, Application filed May 27, 1893. This consists of plaster of 
paris, asbestos, dextrine and linseed oil. 


507,689. MAGNETIC FRAME FOR FIELD MAGNETS; A. L. 
Riker, New York, N. Y. Application filed July 27, 1893. A 
laminated field magnet frame for multipolar dynamos or mo- 
tors composed of two sets of blanks or stampings, one set 
forming the pole pieces and the other the core sections, por- 
tions of the blanks in each section being turned in opposite 
directions, the pole sections having large central bolt holes, 
and the other bolt holes in the projecting portions of the 
blanks for connection with the core sections, so that each 
section is detachable from: its adjacent sections. 


507,690. LAMINATED FIELD MAGNET FRAME FOR Dy- 
NAMO-ELECTRIO MACHINES; A. L. Riker, New York, N. 
Y. Application filed July 27, 1893. A field magnet frame for 
dynamo-electric machines composed of three blanks or stamp- 
ings of wrought iron, constituting, when laid together with- 
out overlapping, a symmetrical figure with the core projection 
at one end and the pole pieces at the other, adjacent layers 
Sol we being reversed so as to constitute tongue and groove 
oints, 


507,691. ELECTRIC CIRCUIT TESTING AND SWITCHING 
DEVICE; M. Robinson, Newton, Mass. Application filed 
March 6, 1893. The combination of switches, a central post, 
a spring opposed collar moving on the post inclosing a case, 
and a hinged cover engaging with the collar. 





No. 507,728.—TELEPHONE. 


507,694. TELEPHONE TRANSMITTER CIRCUIT AND AP- 
PARATUS; J. 8, Stone, Boston, Mass. Application filed May 
22, 1893. This consists of a variable resistance transmitter, 
a@ current supply circuit therefor, including in series the trans- 
mitter and primary helix of its associated induction coll, an 
electrostatic shunt circuit around the transmitter and pecwesy 
helix, with a direct or conversation circuit, including the 
cocnntaey helix of the induction coil, and a speaking tele- 
phone. 
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307,708. BLECTRICALLY OPERATED PIANO; L. J. Zimmer- 
man, Linden, N..J. Application filed Sept. 16, 1892. The com- 
bination with the keys, hammer mechanism and battery of 
solenoid magnets, their cores, rods, links, bell crank lever 
and vertical rods and electric mechanism for operating the 


solenoidal magnets. “ 


507,708. GALVANIC BATTERY; J. A. 8. Gregg, New Rochelle, 
N. Y. Application filed April 3, 1890. The combination of a 
cell, an electrode in same, an inlet conduit to an outlet con- 
duit from it, an independent reservoir for electrolytic liquid 
communicating with the inlet conduit, a frame supporting the 
reservoir, and means for adjusting its elevation with refer- 
ence to that of the cell. 


07,715. TELEPHOND TRANSMITTER; J. H. Mason, Brook- 


lyn, N. Y. Application filed June 6, 1893. Finely divided car- 
bon treated with wax as an electrical conductor. 


(07,728. TELEPHONE; 8. D. Field, Stockbridge, Mass. Ap- 


plication filed June 30, 1893. A magneto telephone provided 
with an armature supported in a magnetic field, a compensat- 
ing device for equalizing the strain of said armature upon a 
diaphragm in all positions of the armature, and a coil induc- 
tively related to thé magnetic field. (See illustration.) 


507,732. SWITCH FOR TROLLEY WIRES; G. A. Huben, 


Springfield, O. Application filed July 29, 1893. This com- 
prises a triangularly shaped body, having a curved top and 
projecting flanges on opposite sides, auxiliary flanges adja- 
cent to the main flanges to form openings, a projecting post 
at the junction of the auxiliary flanges; and a roller bearing 
on the post. 


007,733. TROLLEY FOR ELECTRIC RAILWAYS; G. A. 


Huben, Springfield, O. Application filed July 29, 1893. An 
auxiliary arm pivoted to the trolley arm or pole, a curved 
base, a projecting post connected to the main arm or pole 
adapted to form a guide for the base, a curved supporting 
rod, projections on opposite sides of the base to support. the 
ends of the curved rod, and springs arranged on the rod“ and 
interposed between the projecting post and supporting pro- 
jections. 


507,791. MACHINE TELEGRAPHY; P. B. Delany, South 


Orange, N. J. Application filed May 4, 1893. The combina- 
tion with means for continuously drawing a ribbon to be 
perforated, a punch for perforating the ribbon having an in- 
clined cutting edge or face extending from the lowest point 
of the punch upwardly and on the side from which the paper 
approaches, and means for actuating the punch. 


507,803. COMBINED SWITCH AND CUT-OUT FOR ELEC- 


TROLIERS; Iczak Goldkind, Max Stirn and Louis Stirn, New 
York. Application filed April 25, 1893. The combination with 
a porcelain body of an electric cut-out on same, a piece 
hinged on the porcelain body, and an electric switch on the 
hinged piece, which switch is connected with the cut-out. 


507,806. CONDUIT RAILWAY CONDUCTOR; J. W. Grant- 


land, Philadelphia, Pa. Application filed May 17, 1892. This 
consists of a hollow conductor provided with a partial cover- 
ing of insulating material and means for supplying a heating 
medium to the conductor. 


507,867. ELECTRIC ARC LAMP; Henri Wilbrant, Brussels, 


Belgium, and Louis Sterne, London, England. Application 
filed July 6, 1893. This consists of an upper carbon holder, an 
electromagnet included in a shunt on the arc, an armature 
adapted to be attracted by the electromagnet and having a 
hole for the passage of the upper carbon holder, regulating 
springs for controlling the armature, a strip connected with 
but insulated from the armature, and a stop with which the 
strip is adapted to make and break contact, said strip and 
stop being included in the circuit whereby any break be- 
tween them of contact will interrupt the current through the 
magnet. 1 


507,869. ELECTRIC SIGNAL APPARATUS; J. C. A. Xiezopol- 


ski and Chas. bode, Milwaukee, Wis. Application filed June 
29, 1898. This consists of a suitable housing, metallic strips 
on opposite sides of the housing electrically connected, and 
one wire of an electric circuit, including an audible signal, 
contact posis projecting 1:owardly from opposite points on 
the metallic strips, a second series somewhat similar, suita- 
ble coun. tions extending to the outside of the housing for 
holding the free ends of contact springs midway between 
the contact posts. 


507,012. DEVICE FOR DEMAGNETIZING WATCHES; F. M. 


La Boiteaux, Cincinnati, O. Application filed Jan. 1, 1893. 
The combination of a base, a helix mounted thereon, having 
its terminus connected with'a source of electricity producing 
an alternating current, the carriage mounted to slide on the 
base within the helix, the revolving carrier mounted.on the 
carriage, and means to revolve the carrier while it is intro 
duced within or withdrawn from the helix. 


507,916. ELECTRIC ARC LAMP; W. B. Luce, Brookline, 


Mass. Application filed Nov. 26, 1892. This consists of a 
polygonal hollow column or guide rod, a sliding collar en- 
gaging the column and having an arm or extension con- 
structed to hold the upper carbon, and a counterbalancing 
weight occupying the hollow column and connected with the 
arm or extension. ‘ 
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No. 507,945.—System or ELEcrRICAL TRANSMISSION 
‘ OF POWER. 


507,918. ELECTRIO TRAIN AND SWITCH SIGNAL DEVICE; 


G. B. Miller, Saugus, Mass. Application filed May 24, 1893, 
This consists of insulated alternately broken conductor rails, 
a battery carried on the train, a ground wire connected to 
one pole of the battery and provided with a switch-button, 
an alarm or signal connected with the other pole of the bat- 
tery by a wire, a wire connected to the signal and provided 
with a contact button, a brush or sweeper held in contact 
with the conductor rails, a wire connected with the brush, 
and a switch intermediate, the wires connected to signal and 
brush and adapted to make and break contact with tne switch 
button. 


507,925. ELECTRIC BURGLAR ALARM; T. 8. Patty, Cooper, 


Ia, Application filed Jan. 26, 1893. This consists of an elec- 
tromagnet fixed to the interior and bottom of a box and 
an armature pivotally attached to a suitable support and held 
adjacent to the poles of the magnet by yielding pressure de- 
vices so as to be attracted to it by means of an electric cur- 
rent passed through the magnet. 


607,045. SYSTEM OF ELECTRICAL TRANSMISSION OF 


POWER; ©. J. Van Depoele, Lynn, Mass. Application filed 
Oct. 23, 1890. The combination with the commutator of a 
continuous current generator or distributer of main stationary 
commutator brushes thereon, an arm moving radially to said 
brushes carried in adjustable commutator brush holders 
upon said extensions, and means for imparting a radial move- 
ment to the commutator brush boxes and brushes over a limi- 
ted number of the commutator sections to collect currents 
having a maximum potential less than that between the main 


brushes. (See illustration.) 
607,046. PORTABLE ELECTRIC PUMP; ©. J. Van De e, 


Lynn, Mass. Application filed Feb, 26, 1901. An el en- 


508,037. CLAMP Fy 


508,107. INSULA'TING 
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gine having motor coils actuated by currents supplied through 
main conductors, in combination with an intermediate con- 
ductor of different lengths, and detachable circult connections 
whereby the circuit of the intermediate conductor is ruptured 


before opening the cireuit of the main conductors. 
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507,978. INCANDESCENT ELECTRIC LAMP; C. R. Arnold, 
Sharon Hill, Pa. Application filed Feb. 28, 1891. In an in- 
candescent lamp the combination of a globe, 4 hollow glass 
stopper having the leading in wires sealed between the stopper 
and the neck, a reflector formed on the stopper and a filling of 
plaster of paris or similar material. (See illustration.) 


507,983. AUTOMATIC SIGNAL FOR TRUNK LINES OF 
TELEPHONE EXCHANGES; O. A. Bell, Brooklyn, N. Y. 
Application filed Feb. 7, 1893. The combination with a trunk 
line of a signaling circuit including a portion of the trunk line, 
contact points at one end of the trunk line adapted to be sepa- 
rated when connection is made at that end, contact points 
at the other end of the trunk line adapted to be closed when 
connection is made to that end of the line, the contact points 
being included in the signaling circuit. 





No. 507,973.—ILNCANDESUENT ELECTRIC LAMP. 


507,997. ELECTRIC ' “' MOTIVE: J. I. Conlin, Brooklyn, 


N. Y. Application filed Dec. 8, 1892. The combination of a 
driving shaft mounted in the car frame parallel to the axles, 
cranks on the opposite ends of the shaft, eccentric wrist-pins 
on the carwheels, rods connecting the cranks to the pins, a 
gear wheel on the shaft, a series of motors mounted in the 
frame around the shaft and a gear wheel on the armature 
—_ of each of the motors, engaging the wheel of the 
shaft. 


508,000. ELECTRIC MOTOR: APPARATUS; J. C. Davidson, 


Prince’s Bay, N. Y. Application filed May 2, 1893. The com- 
bination of a primary series motor, a generator connected 
therewith, mechanism for starting the motor, and electrical 
connections between the motor armature and the field of the 
generator actuated by the lever of the switch mechanism after 
the motor is started, to charge the field of the generator by 
part of the current passing through the motor armature. 


HOLDING ARTICLES WHILE BEING 
WELDED; A. J. Moxham, Johnstown, Pa. Application filed 
Feb. 2, 1892. A welding clamp consisting of two jaws adapted 
to embrace the piece to be welded at the welding point, said 
jaws being pivoted or hinged to an adjustable rod or standard. 


508,050, CIRCUIT-BREAKING DEVICE FOR RECIPROCAT- 


ING ELECTRIC MACHINE; C. H. Richardson, Philadelphia, 
Ia. Application filed July 2, 1892. The combination in a 
circuit breaker of a magnet and an armature, a rigid contact 
point carried by and insulated from the armature, a movable 
contact point carried by the armature, and the free or contact 
end of which is weighted and a movable stop by means of 
which the stroke of the armature may be adjusted. 


508,054. MULTIPLE SWITCHBOARD SYSTEM FOR TELE. 


PHOND EXCHANGES; C. E. Scribner, Chicago, Ill. Applica- 
tion filed Feb. 7, 1893. The combination with a telephone line 
extending from a sub-station to a central office and connected 


“with springjacks thereat and terminating in a loop plug, of a 


self-retaining annunciator having its operating coil connected 
with the line circuit, a socket for receiving the terminal plug 
when out of use, a cord switch in the socket, a local circuit 
extending from the ground through the retaining cord of the 
annunc.ator, a battery and normally closed contacts of the cord 
switch and connected with contact pieces upon the spring- 
jacks, and means for closing the springjack contacts to earth 
when connection is made therewith, whereby the self-retaining 
annuaciator is prevented from being operated by currents in 
ne line when connection is made to any springjack of the 
ine. 


508,068. LIGHTNING CONDUCTOR; G. T. Walch, Kaufbeuren, 


Germany. Application filed Feb. 21, 1893. In a lightning con- 
ductor, the combination with a conducting wire, and a casing 
therefor, of a cross-shaped sleeve. 


508,069. POLARITY SWITCH FOR SECONDARY BATTERY 


SYSTEMS; A. H. Whiting, New York, N. Y. Application filed 
June 1, 1893. The combination with a secondary battery cir- 
cuit and connection terminals for a main or charging circuit, 
of a polarity switch comprising a polorized bar pivoted in a 
suitable support and having contacts or circuit closers at each 
end, each having co-operating stationary Contacts and an ex- 
citing coil for the bar connected across the main line terminals, 


508,088. ELECTRIC RALWAY SYSTEM; C. T. Brain, Liver- 


pool, England. Application filed Aug. 29, 1891. In an electric 
railway, the combination with a slotted power conduit, of a 
covering device and mechanism for raising the covering de- 
vice from its seat during the passage of the vehicle connector. 


508,104. CONDUIT RAILWAY TROLLEY; H. A. Goreham, 


Decatur, lil. Application filed Jan. 31, 1893. A _ trolley _for 
underground wires comprising the vertically slotted bracket, 
the trolley standard in the slot of the bracket and springs 
connecting the standard with the bracket and tending tv 
force the standard downward. 


COMPOUND FOR PRINTING 
PRESSES; H. Haynes, Philadelphia, Pa. Application filed 
April 20, 1893. An insulating compound for a printing press 
composed of machine oil, wax, glycerine and castor oil. 


508,120. BLECTRIC MOTOR; W. P. Carstarphen, Jr., Denver, 


Colo. Application filed Nov. 18, 1892. In an electric motor 
the combination of the armature and field, a commutator to 
which the terminals of the armature coils lead, a divided 
contact plate with which the terminals of the field coils are 
connected, and a movable cap carrying brushes engaging the 
armature and the divided contact. 


508,188. ALTERNATE CURRENT ELECTRIC MOTOR; W. 


Stanley, Jr., Great Barrington, Mass. Application filed Oct. 
23, 1888. An electric motor having magnetizing coils desig- 
nated to be connected in a source of alternating electric cur- 
rents, and a eee coil surrounding the armature, 
and assisting in polarizing effects the armature coils and con- 
nected in a circuit receiving currents by induction from the 
first-named coils. (See illustration.) 


108,199. CLOSED CONDUIT ELECTRIC RAILWAY; O. B. 


Benton, Cleveland, O. Application fled May 31, 1893. In 
an electric system, a movable contact maker, a current con- 
veyor connected with the car, and insulated means before 
and pomsee the conveyor to depress the contact maker into 
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508,208. REGULATOR FOR DYNAMO-ELECTRIC MA- 
CHINES; A. M. Cullingworth, New York, N. Y.° Application 
filed May 6, 1892. The combination of a dynamo-electric 
machine having a movable current collector, a magnetic bod; 
magnetically connected with the metal of the machine in the 
magnetic circuit for shifting the current collector, the mag- 
netic body being arranged in proximity to the armature of tic 
machine and adapted to vibrate under the influence of the 
armature. 


008,214. TELEGRAPH KEY. J. Rk. Frank, Minneapolis 
Minw Agy't ‘ion filed May 29, 1893. The cow stretion with 
n telegrapl key, of an extended contact, « self closing switch 
lever pivctally suspended from the key lever at a point cut- 
side of the centre of gravity of the lever, a button at th: 
oa er end of the key lever and a cap piece having a ste: 
working through the button and pivoted to the outer end of 
the switch lever, the button and cap piece having contitv- 
ous coincident and unobstructed peripheral margins. 


508,215. ELECTRIC TIME SIGNALING SYSTEM; J. H. Garry, 
Brooklyn, N. Y¥. Application filed Aug. 10, 1892. In a time 
signaling system, the combination of a main line, a series 
of transmitting instruments adapted to transmit prearranged 
signals, a series of circuit makers connected with the re. 
spective transmitters and adapted to be operated succes- 
sively and means adapted to place the circuit makers simul 
taneously in and out of the operative position. 


508,236. CONDUIT BLECTRIC RAILWAY; J. Pawolowski, 
Cincinnati, O, Application filed Feb. 27, 1893. ‘Lae combi 
nation of an underground conduit, the line wires and trolley 
wires therein, the feeder connecting the main wire and trol- 
ley wire and buttons to insulate the feeders from the conduit. 


508,255, TELEPHONE CIRCUIT; J. 8S. Stone, Boston, Mass. 
Application filed Jan. 31, 1893. In a telephone system, the 
combination of a common current generator for the transmitt- 
combination of a common current generator for the transmit- 
ters of the system; a number of telephone circuits of approx- 
erator, and a relatively high inductance device connected in 
series with the common generator. 


508,262. ELECTRIC TOOL; G. H. Williams, New York, N. Y. 
Application filed Dec. 28, 1892. An electric tool having a cy- 
lindrical shell open at both ends and normally closed by remov- 
able caps, a solenoid lucated in the shell and secured to the 
lower cap, the core of the magnet comprising a tubular portion 
with annular plates upon both ends, the inner end of the 
wire under the coil secured to the upper end plate and the 
other end of the magnet wire passing through an opening in 
the shell and insulated therefrom. 


508,284. ELECTRICALLY HEATED SOLDERING IRON; C. 
iL. Coffin, Detroit, Mich. Application filed Dec. 10, 1892. In 
combination with a magnetic body located within the solder- 
ing head of a soldering iron, an induction apparatus. 


508,295. ELECTRIC CABLE; H. W. Fisher, Pittsburgh, Pa. 
Application filed Aug. 7, 1893. In combination with the insu- 
lated wires of an electric cable one or more conductors having 
a high insulation, whereby they are protected as against an 
nee destructive of the insulation of the other wires of the 
cable. 


508,314. CARBON HOLDER; C. O. Hill, Newport, R. I. Appli- 
cation filed Jan. 18, 1898. A carbon holder for electric lamps 
formed of a cylindrical‘longitudinally slotted socket provided 
with thickened ends and furnished with a circumférential 
groove near one end, and a circular spring fitted to the cir- 
cumferential groove. 


508,322. ELECTRIC REGULATOR AND SWITCH; W. N 
Jones, Jr., Petersburgh, Va. Application filed July 20, 189s. 
In a regulator and switch for electric cars, the combination of 
two concentric rheostats, two concentric series of segmental 
plates leading thereto, a central shaft with insulated metal 
tubes bearing contact arms playing respectively upon the 
series of plates, the central shaft and metal tube forming two 
independent paths for the current centrally through the 
rheostats. 


508,343 EXTENSION ELECTROLIER; A. Rivenburgh, Green- 
field, Ia. Application filed July 27, 1893. An _ extension 
electrolier, comprising a supporting tube rectangular in cross 
section, longitudinal conductors in the tube, and a sliding tube 
fitting in the bore of the supporting tube and provided at its 
upper ends with springs engaging the conductors, the springs 
extending over the upper end of the sliding tube and extend- 
ing downward in an oblique direction. 


508.356. RAILROAD SIGNAL SYSTEM; G. L. Thomas, Brovuk- 
lyn, N. Y. and BH. C. Seward, Montclair, N. J. Application 
filed July 1, 1893. In combination, a rear signal and its 
operating mechanism, a header signal under the control of 
the rear signal operating mechanism to return it, and inde- 
pendent mechanism for releasing and veturning the header 
signal. 

508,370. COVERING ELECTRIC CONDUCTORS; W. A. Con- 
ner, Pittsburgh, Pa. Application filed Dec. 6, 1890. The com- 
bination of mechanism for applying a protective covering to 
wire or cable, with a heated shaft, whereby the wire may be 
heated prior to the application of the protective covering. 





sient [ee 
No, 508,188,—ALTERNATE CURRENT ELECTRIC MOTOR. 


508,388. ELECTRIC RAILWAY; R. M. Hunter, Philadelphia, 
Pa. Apaticetice filed April 21, 1893. In an electric railway, 
the combination of outgoing and return conductors to supply 
current to the motors on the cars, a constant potential and 
varying dynamo or generating machine for supplying current to 
the conductors, two or more electrically propelled cars con- 
nected with the conductors in parallel, a series wound electric 
motor arranged on each of the cars and mechanically connect- 
ed to rotate their axles, independent current wollecting devices 
for each car for supplying current to the motors, and inde- 
pendent regulating devices upon each car for controlling the 
eurrent delivered to the motors while maintaining them as 
series motors and in parallél with each other. 


508,392. ELECTRIC ARC LAMP; B. Adair & C. H. Klewer, 
Denver, Colo. Application filed March 6, 1898. The combina- 
tion with the Brush are lamp, of a magnet having its coils 
interposed in the shunt circuit, a short circuit connection 
through the armature of this magnet when the latter is suffi- 
ciently energized, another magnet the coils of which are in 
the main lamp circuit, and a short connection through the 
armature of this magnet when not energized. 

A CORRECTION.—In the illustrated record of electrica! 
patents published in The Electrical World of Nov. 4, 1893, in 
the brief description given of patent No. 507,463 for a second- 
ary battery, the address of the patentee, Mr, O. A. Smyth, was 
given as Momence, Ia., instead of Momence, Il. 








Copies of the specifications and drawings complete of any patent 
mentioned in this record—or of any other vatent issued since 1586 
~can be had for 2% cents. Give date and number of patent desired 
and address The W. J. Johnston Co., Lid., Times Building, N.Y. 
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